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(1)...     20020020 

19037 

207500 

7000309 

10001 

27256867 

t.      cwt.  qrs. 

(3)...     17    13    2 

353 
4 


EXEBGISE  L 

fur 

(2) . . .    hf.  cr.  19  X  30  X  4=2280 
fl.  17x24x4=1632 


3912  far. 


lb. 
11 


1414 

28 

11323 

2828 

39603 
16 

237631 
39603 
633661  ounces 


lb.    oz.    dwt. 

(4)...     7    11    17 
12 

oz.  95 

13  20 

1917 

.     24 

7668 
3834 

46008  grainfl 
E.  ells  qrs. 

(5)...     17    3 

88 
_4 

352  nails 


KEY   TO   aBADUATBD   EXEBCISES   IK 


(6)... 


(«)• 


mi.  fur.  yds. 

13  7  173 
8 

111 
220 

• 

2393 
222 

24593 
3 

73779 
12 

885348  inches 

£       8. 

..37  gui.  =  38  17 
19  sov.  =  19  0 
87hf.cr.  =  4  12 
33  fl.   =36 
79  sh.   ==  3  19 

d 
0 
0 
6 
0 
0 

£69   14 

6 

(7) 


days 
July  contains  31 
August  „    31 
Sept.   „    30 
Oct.   „    31 

Nov.   , 

30 

Dec.   „ 

,    31 

184 

24 

736 

368 

• 

4416 

60 

264960  min 

(9)...  17     91=855  far. 

;€82  16     6|=79515  far. 

79515-r-855=93  times 


(10)... 


3|  yds.  =  15  qrs. 
56j  yds.  =  225  qrs. 

225^15  =  15  shirts 


EXERCISE  IL 


(1) . . .     See  "  Answers,** 


gui. 


(2) . . .     7897  X  21  X 12  X  4  =  7960176  farthings 

hf.  cr. 

(3)...     1^ 
_30 

4)420 


105  fourpenny-pieces 


oz.   dwt. 

(4)...  119  17 

20 

2397 
_24 

9588 
4794 


57528  grains 


ARITHMETIC   AND   MENSURATION. 

inches  qrs.    bu.  pks. 

(5)...     12)2914367  (6)...     27    6    3 

3)  242863    11  in.  __8 

80964    1ft.  221 

2  4 

tHx2  =  11)161908  887 

40)14718  10  hf.  yds.  =  5  yds.  _2 

'8)_367  38  poles  l''^^  gallons 
45  7fiir. 

Ans.      45  mi.  7  ftir.  38  po.  5  yds.  1  ft.  11  in. 
=»  45  mL  7  ftir.  39  po.  5  in. 

(7)... 60)139292  min.  £    s.     d. 

Ans,  13  wks.  5  days  17  hrs.  32  min. 

£     8.      d,  £     8.      d. 

(9). ..19  17    6|                                   (10)...  17  16    6 
4  X  7  +  1  =  29  _20 

79  10    3  356 

7                                             d,  12 


656  11     9  7«.  9i.  =  93)4278(46  yards 

19  17    6|  372 

£576    9    3|  568 

658 


EXERCISE  III, 

(1)...  437  divisor  (2)..     735  fonrpences 

129  quotient  4 

3933  30)2940 

874  98  half-crowns 

437 

78  remainder 


56451  dividend 


b2 


KEY  TO   aHADUATED  EXERCISES  IN 


(B)...  27i  guineas 

_2 

55  balf-gniiieas 

"55 
110 

1155  sixpences 


(4) . . .     16)1000000  ounces 

28)  62500 

4)  2232    41b. 

20)  558    0    4 

27  18    0 
Ans,  27  tons  18  cwt.  4  lb. 


(5)... 


lb,     oz.  dwt.    grs. 

75    7    19    17 
12 


907 
20 

18159 
2£ 

72653 
36318 

435833  grains 


ac.  ro.  po. 
(6),..   11  3  25 

_4 

47 
40 


1905 

30i 
57150 
476i 

57626^  sq.  yds. 


days 
(7) . . .     June  contains  30 


July 

August 

Sept. 


n 


» 


» 


(8)...  lniile  =  5280  feet 

87 

36960 
42240 


31 
31 

_30 

122 
24 

488 
244 

2928 
60  

175680  minutes  31680)190080(6  in. 

190080 


31680)459360(14  ft.  6  in. 
31680 

142560 
126720 

15840 
12 
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(9)... 73)188  19  2i(;£2  Us.  9ld. 
146 


42 
20 

73)859(1U 
803 

56 
12 

73)675(9d 
657 

18 
4 


(10)...250gui.  ="262  10  0 

16  2  6 


246 
20 


7  6 


365)4927(13^.  6d. 
365 

1277 

1095 

182 
12 


73)73(1  far. 
73 


865)2190(6d 
2190 


EXUB0I8E  IV. 


(1)... 
(2)... 


(4).., 


See  ^^ Answers*^ 


8, 


379  gui.  =  7959 
219  sov.  =  4380 
423  or.    =2115 


177  fl. 
689  sh. 


=    354 

=    689 

15497 
12 

185964 
4 

743856  far. 


1964S27 
35 


3036)1964292(647  divisor 
18216 

14269 
12144 


21252 
21252 


gui. 
285 


(3)... 

.  1  gui.  =j42  sixpences 

570 
1140 

5)11970 

2394  half-crowns 


t.     cwt,     lb. 
(5)...     23     13    19 

20 

473 
112 

965 
473 
473 
52995 
16 

317981 
52995 

847931  ounces 


oz. 

11 


KEY   TO   GRADUATED   EXERCISES   IN 


(6) 


qrs.   bu.  pks.  gal. 

27     5     3    1 

8 

221 
4 


887 
2 

1775 


8 


14200  pints 


(7)...l  acre  =  4840  sq.  yds. 

H 

24200 
1210 


168)25410(161i  yds. 
168 

861 
840_ 

210 

168 


42 
168 


=i 


(8)... 


8,    d, 
8  10 


a, 

28 

12 

345 

13 

1035 
345 


d, 
9 


(9)... £7  15     5J=      7461  farthings 
j^334    3    9J  =  320823  farthings 

320823-7-7461  =  43  times 


(10) 


d. 

46)4485(97i  lb. 
414 

345 
822 

23 

46 


~t=^i 


7  BOV. 

19  hf.  sov.  =  9  10 
=  5  17 


47  hf.  cr. 
29  fl. 
117  sb. 
98  sixp. 
59  fourp. 
37  threep.  =  0 
15  pence     =  0 


18halfp.     =00 


£    8,    d, 

=  700 
0 
6 
0 
0 
6 
8 
8 
3 

9 

£34  19  11 


18 

17 

6 


=  2 

=  5 

=  2 

=  0  19 
9 
1 


EXBUGISB  V. 


(1) 


19015034 
3070055 

15944979 


(2)...17hf.  gni.  =  2142 
29hf.  cr.    =    870 


(3) 


£11  17s.  M,  =  2850  pence 
2850^50   =  57  dollars 


13  fl. 

=    312 

23  sh. 

=    276 

4)3600 

900  fourp. 


ABITHUETIC   AND   HENSUBATION 


(4) 


t.      cwt.  qrs.     lb. 

oz. 

mi. 

for.    po 

19     \7    3    19 

11 

(5)... 

37 

5     19 

20 

8 

397 
4 

1591 
28 

12747 
3182^ 

44567 
16 

267413 

44567 

7]  3083  ounces 


301 
40_ 

12059 

_Ji 

60295 
6029^ 
66324^ 
3^ 

198973i 
12 

2387682  inches 


86C.  £         St        €b» 

(6).. .60)85693495  (7)... 97)359  16    2i(£3  14».  2^^?. 

60)1428224  55  sec.  291 


24)  23808  44  min. 
991  19  honrs 

Ans,  991  dys.  19  h.  44  m.  55  sec. 


68 
20 

97)1376(14«. 
97 


8,     d,      8,       8.      d.         8,     d, 

(8). ..2  6+2+1+4  =  5  ]0 

=  70  pence 
5  gui.  =  1260  pence 

1260-8^70  =  18  of  eacli  coin 


406 
388 

18 
12 


(9)...     £567  15«.  =  £567| 

7_ 

12)3974^ 


97)218(2r?. 
294 

24 
4 

97)97(1  far. 
97 

da. 
(10)...     135 
lOj 

1350 


20)831     2i 
£16    11     2i 


12)1417^ 
20)118    li 
£6    18     li 


8  EST  TO   GBADUATED  EXEBCISES  IN 


EXEB0I8E  VI. 

^  ^  663  (2)...     86 

837  ^^ 


1396  4)2680 

1396  646  fonrpeimy-pieces 


79)164287(1963 

79  ^^^ 

JJf  (3)...    4)298766 

-^8  12)^9U 

395  20)6224  3^ 

^23^  £311  4«.  3ic?. 

237 

lb.  oz.  dwt.  grs.  inches 

(4). ..23  9  17  21  (6)...  12)8432766297 

12  3)702730441  5  in. 

286  1760)234243480  1  ft.  (133092  mi. 

20  1760 


6717  6824 

24  6280 


22889  6443 

11434  6280 


137229  grains  16348 

16840 


ac.  ro.  TX).  Kr\QC\ 

(6)  .     J  2  19  II 

^  1660  yards 

40       vltw.  133092  mi.  1660  yds.  1  ft.  6  in. 

T2l9  £    s.     d, 

30i  (7)...        89  12  7i 

"36670  67i  gni.  =f_60__76 

304|  £29  6  li 
86874|  sq.  yards 

(8)...         3  tons  9  cwt.  6  lb.  =  7733  lb. 

1  cwt.  3  qrs.  13  lb.  =  209  lb. 

7733--209  =  37 


ARITHMETIC   AND   MENSUBATION.  9 

(9)...         10  oz.  12  dwt.  15  grs.  =  6103  grs. 

6  lb.  6  oz.  19  dwt.  6  grs.  =  37422  grs. 

37422^5103  =  7i  dozen 

=  88  spoons 

XI 0)...     3  doz.  Port     at  46».  6d.  per  doz.  =  136     6 
4  doz.  Sherry  at  37».  9d.        „       =  151     0 

287     6 
*.    d.        <^._12_ 
3  10  -  46)3450(75  lb. 

322 

230 
230 

EXERCISE  VIL 

£      8,  d.  mi.  fur.  yds.  ft. 

(l)...23gui.     =24    3  0  (2)...35imiles  =  35  4      0  0 

37  80V.    =37    0  0  19  7  175  2 

55  cr.      «  13  15  0  15  4    44  J 

31  fl.       «    3    2  0 

53  sizp.   a*     1     6     6  cvt.  qrs.  lb.     oz. 

79pence=    0     6     7         (3)...     17  3  19     9 

£79  13     1  3x6  =  18 

2  13  3    2  11 
6 


tons  16  2  2  16     2 


/4'\  ac.      ro.   per.  E.  ells  qrs.  na. 

.k/5)39    3    30  (5)...     19    3    2 

^^l   9)7    3    38  _5 

r~22  98 

4 


(6)...     1    6  21 

3x6+H  =  in  m 

98i 


4 

6 

6 

1     7 

0 

1 

6 

9 

886^  inches 


£19    3 


10 


KET   TO   GRADUATED   EXERCISES   IN 


yds.  yds. 

(7)...     2f  33i 

_8  8 

19 


(8) 


63 


19)266(14  pairs 
19^ 

76 
76 


{ 


£ 
7)3 


s. 

10 


d. 
lOi 


9)     10 


li 


1     \\  per  lb. 


fial. 
(9)...  67 

_8_ 

456 

pt.    hf.  pts.   2 
li  =  3)912"lia]f  pints 
304  bottles 


:£     A.     <2. 
(10)...  9)72  18    0 

12)8    2     0 


2)8    2     0 
6)     13     6  per  week  eacb 
2     3  per  day  each 


JSXEEGI8E  Yin, 


(1) 


(3). 


halfpence 

13009046 

(2)... 

d.  2)9324 

660019 

hf.  gui. 

=  126)4662(37  half-guineas 

12449027 

378 

882 
882 

t.     cwt. 

qr, 

.  lb. 

17    13 

1 

19 

20 

ac.    po.    per. 

353 

(4)...     13    0    27 

4 

4 

1413 

62 

28 

40 

11323 

2107 

2826 

30J 

39583 

63210 

16 

526| 

237498 

63736|  sq.  yards 

89683 

633328  ounces 

r 
t 

! 
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(5)... 


en.  yds.  cu.ft. 

qrs.  bu.  pks. 

19     22 

(6)... 

27    6    3 

27 

8 

155  221 

38  4 


535  887 

1728  ^ 

4280  1774  gaUons 
1070 
3745 
535 


924480  cubic  inches 


£,     8.      dm  8,    d. 


(7)...     57gai.    =59  17    0 

(8)...     3    8 

39  80V.    =  39    0    0 

7x11+2  =  79 

491if.cr.  =    6     2     6 

15    8 

27  fl.       =    2  14    0 

11 

73  sh.      =    3  13    0 

14    2    4 

£ni     6    6 

7    4 

8 

oz.=         1  10 

2 

oz.  =              5^ 

£U  11  Hi 

8.  d. 

qrs.  bu. 

(9) ...  1  4  =  one-fifteenth  of  £\ 

(10). ..10    4 

£     8.      d. 

8 

^  ^  f  3)57  15     0  =  55  guineas 
^^l6)19     5    0 

84 

4 

£3'    17  0 

336 

4 

3)1344  quarter  pecks 

7)448 

64  days 


12  KET   TO   GRADUATED   EXERCISES  IN 

EXEBGI8E  IX. 

£     s.  d.  (2)...  100  gui.  =  25200  pence 

(1)...     19sov.      «  19     0  0         £16     3  =  315  pence 

37  hf.  cr.  -    4  12  6 

23  12     6     25200-5-315  =  80  portions 

20 
472  £     8.     d. 

}:  5670  ^"^^    •^112)9_18_0 

±  16     6  per  gal. 


22680  far. 

«.     d.  oz. 

(4)...           4    6  (5)...     16)27563 

3x9  «  27  28)1722    11  oz. 

13    6  4)61    141b. 

^  15    Iqr. 


6     16 

I  yd.  =       3    4^  Ans,  15  cwt.  1  qr.  14  lb.  11  oz. 

£6    4    lOi 

(6) . . .       2  oz.  3  dwt.  6  grs.  =  1038  grains 

19  oz.  9  dwt.  6  grs.  X  6  =  116  oz.  15  dwt.  12  grs. 

=»  56052  grains 

66052-5-1038  =  54  spoons 

in.  yds. 

(7)...  643i  (8)...     17 

in.  i  }! 

2  J  X  4  =  9)2574  51 

4)286  VL 

4)712  na.  221 

17  3  qrs.  ? 

.       1 »,  ■  J     o         o  1989  sq.  feet 

Am.  17  yds.  3  qrs.  2  na.  ^ 

(10)...10gl.  atl5  6=15*5 

£    8.  d.  12     „      16  3  =  195 

(9). ..9)10  2  6  j[4     „     17  0=238 

12)1  2  6  per  doz.  36  og  f  6)588 

1  lOi  per  pair  ^    t   6)98 

165. 4(Z.  per  gal. 
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EXEBGI8E  X. 
(1)  (2)... See  ''Answers:' 


(3)... 


hf.  cr. 

294 
6 


sixp.  r  3)1470 
hf.  gui.  =  21 1   7)490 


70  hf.  gui. 


(5) 


mi.  fur.  per.    yds. 

15    3    29    4i 
8 


123 

40 

4949 


H 


247494 

2474 
27224 
3 

81672 
12 

980064  inches 


£     8,      d. 
(7)... 19  13    5| 

^3^x7x11  =  231 

59    0    5i 

7 


413     3    Of 
11 

£4544  13    Si 


far. 

(4)...     4)7296859 
12)18242141 


20)152017  10| 


£760017«.10|(^, 


wks.  da.  brs. 

(6)...     17    5    19 

__7 

124 

515 

248 

2995 
60 


179700  minutes 


(8) 


mi.  fur. 

.  17  5 

_8 

141 

220 

2820 

282 

31020 
3 


16920)93060(5  ffc.  6  in. 
84600 

8460 
12 


16920)101520(6  in. 
101520 


14 


KET   TO   GRADUATED  EXERCISES   IN 


(9) . .  .34|  yds.  x  7  =  243 J  yds. 

8.      d. 

11     9  (10) ...  1  mile  ==  5280  feet 
3x9x9=243  11 

1  16    3 

9 

15  17    3 

9 

142  15    3 
i  yd.=  2  llj 

£142  18    2i 


58080 
in.  12 


2  ft.  6  in.  «  30)696960 


23232  steps 


EXERCISE  XL 


(l)...163Kui. 
217  sov.  ! 
73  hf.  cr.: 
125  Bh. 


:163x21xl2 
:217x  20x12 
:  73x30 
125x12 


(V" 


(5)... 


pence 

=41076 
=52080 
=  2190 
=  1500 

96846 
4 

387384  fitr. 


(2)...  774 
178 

2)596 

298  less  no. 

178 

476  greater  no. 
476x298=141848 


inches 
12)1488960 

3)124080 

1760)41360(23^  miles 
3520 

6160 
5280 


sq.yds.  sq.ft. 

(4)...     33    7 
9 

304 
144 


880  __ 

qrs.  bu.  pks. 

29     5    3 

_8 

237 
_4 

951 
2 


1216 
1216 
304 

43776  sq.  inches 


£      8, 

(6)...     19  13 


d. 
9| 


=  49 


137  16 


f 


£964  16    9| 


1902  gallons 
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(7). ..63 1 


7)483 


3 


d. 

Hi 


9)69    0    6j 
£7  13    4| 


wk».  da.  hrs.    min. 

(8)... 84    3     16     35=852035  min. 
3     4     17     25=  37045  min. 

852035^-37045=23 


(10) 


(9)... 


qr.  lb. 


lb.    lb.    lb.      lb 

i-^Hi  =  i|  =  7 

lb. 

89i 


15    9 
12 


189 
12 


0 


7)357 


51  of  each 


2268 

d.     kf.  d. 2 

13^  =  27)45367168  yards 

183 
162 


216 
216 


EXERGIBB  XIL 


(1) . . .  1000  sov.   =1000  0    6 

1000  sh.     =     50  0    0 

1000pence=      4  3    4 

1000  far.     =       1  0  10 


(2) 


£      8,     d. 

.629  17    4 
20 


12597 
3 


£1055    4    2  37792  foTirpenny.pieces 


(4) 


(3)...  £2  13    2i=2553far. 
£124  19    91=119991  far. 


119991h-2553  =  47  times 

lb. 
(5)...         28)356724 

4)12740    41b. 

20)3185 

159    5  cwt. 

Ans.  159  tons  5  cwt.  4  lb. 


oz.    dwt. 

27    9 

7 

192    3 

20 

3843 
24 


15372 

7686 


92232  grains 
hands    in. 

(6)...     16    1 
4 


12)66 


5fb.  5  in. 


16 


KST  TO  GBADDATED   EXEBCISES  IN 


(7)... 


22 


{ 


yds. 
2)1760  =  1  mile 

11)880 


ft.  ft.    ft.      cu.  ft. 


80cliams        (8)...  7x6x3  =  106 

1  cubic  foot  =  1728  en.  in. 


da.  hrs.  min.  sec. 

(9)...     9  17  36  26 

4x7  =  28 

38  22  21  40 

7 


105 


8640 
1728 

181440  cu.  in. 


272  12  31  40 


d. 


(10)...      r  4)373  16  0 

168^    6)93    9  0 

L  7)16  11  6 

^2    4  6  per  acre 


EXERCISE  Xm. 


(1)... 


(3).. 


t.  cwt.  qrs.  lb.     oz. 

36  6  1  30  6 
23  13  0  23  14 
11  12    0  14    8 


£aF 
1  sov.         =:  960 
1  hf.  sov.  =  480 
1  cr.         =240 
Ihf.  cr.    «120 

1800 
17 


12600 
1800 


30600  ferthings 


(5)... 


gal.    qts. 

17    3 

_i 
71 
_2 

142  pints 


(2)...     379  quotient 
267  divisor 

2663 
1896 
768 

73  remainder 

97476  dividend 
mi.  far.  yds. 

(4)...  17  5  137 

_8 

141 
220 

"295? 

282 

31157 
3 

93471 
12 


1121662  inches 


ARITHMETIC   AND   MENSURATION.  17 


(6)...l  nule  =  1760  yards  (7)...£S   17  61  =  3721  far. 

133  £360  9  6|  =  346053  far. 

5280 

5280  346053-5-3721  =  93  times 

1760 


49280 


20)313    li 
€15  13  li 


£     8.  d,  yds. 

(9)...150giii.  =  157  10  0  (10...    47i 

16    1  3  12 

141    8  9  567 

20  yds.   lif..yds.     2 


365)2828(7«.  9d.  3^  =  7)1134 

2555  162  shirts 

273 
12 


365)3285(9i. 
3285 


EXEB0I8E  XIV. 

bf.  gui.  lb.  OB.  drs.  scr.  grs. 

(1)...            175                                (2)...  29    9    5    2    17 

21  12 


175  357 

350  8 


5)3675  2861 

735  half-crowns  3 


8585 
20 

171717  grains 


18 


K£T  TO   GBABUATED   EXEBCISES  IN 


ounces 


(3)...     16)3467163 

28)216697  11  oz. 

4)  7739  51b. 

20)1934  3  qrs. 

96  14  cwt. 


Ans.  96  tons  14  cwt.  3  qrs.  5  lb.  11  oz 


(5)... 


8»     d. 

18/3)10    H 
^°\  6)3_4i 

6^d.  per  lb. 


8. 

d. 

(4)...    1 

8 
5x7 

8 

4 

7 

2  18 

4 

z. 

1. 

rf. 

3 

6 

5x9 

17 

6 

9 

7  17 

6 

2  18 

4 

£10  15  10 

=  35 


=  45 


(6)... 2  lb.  12  oz.  =  44  oz. 
16  cwt.  2  qrs.  =  29568  oz. 

29568^44  =  672  parcels 


8.      d, 

(7)...    4    6 

5x10  =  50 


cwt.  qrs.    lb. 

(8)...        3    2    20 
4 

14 

28 

132 

_28 

412  lb. 

4i 


1648 
_103 

12)1751 

20)145    11 

£7    6».  Hi. 


30 


{ 


2    6 
10 


5)11     5    0 
5    0 


6)2 


7     6  per  yard 


(9) 


1  mile  =  5280  feet 
30 


sec. 


1  hour  =  3600)158400(44  feet 

14400 


14400 
14400 


(10)...  3795 
709 


2)3086 

1543  No.  for  nnsuccessfdl  c. 
709 
2252  No.  for  successfdl  c. 


AKITHMBTIC   AND   MENSURATION. 
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EXEE0I8E  XV. 


far. 
(1)...      4)7268439 

12)18171091 

20)151425    9| 

£7571    5«.    9}d. 


(3)...  Bank-note 

7  sov. 

6  hf .  sov. 
59  lifl  cr. 
27  fl. 
93  sb. 


£ 

:5 

=  7 
=  3 

=  7 
=  2 
=  4 


71  sixpences  =  1 
46  fonrp.  «=  0 
51  threep.  ^  0 
17  pennies  =  0 
5hal^.       =  0^ 

£32 


s.  d, 

0  0 

0  0 

0  0 
7  6 

14  0 
13  0 

15  6 
15  4 
12  9 

1  5 
_0_2J 

19  8i 


AC.    ro.    po. 
(2)...     23    2    31 

94 
40 

3791 
30i 

113730 
947f 

1146771  sq.  yards 

gui. 
(4)...     55 
1  gui.  =  42  sixpences 

110 
«.   d.   sixp.  220 

27  6  =  55)2310(42  weeks 
220 

110 
110 


(5)... 


7  ac.  4295  sq.  yds.  =  38175  sq.  yds. 
16  per.  25  sq.  yds.  =  509  sq.  yds. 

38175-**509  =  75  aUotments 


(6)... 


5. 

13 
11 


8 


2     3 


d. 
6 
9 


(7) 


9  profit  on  1  yd. 
5x5x7  =  175 


9 
5 


9 

7 


£15    6    3 


c2 


65^  doz.  =  786  bottles 

£  8. 

91     14 
20 


786)1834(2^.  4d.  per  bottle 
1572 

262 
12 


786)3144(4^. 
8144 


20  KEY   TO   GRADUATED  EXERCISES  IN 

yds.      yds. 
(8)...181ixl40  =  25410  sq.  yds. 

=  5^  acres 

£     8,     d,      (9)... 4  cwt.  3  qrs.  =  632  lb. 
50  ffuineas  =  52  10    0 

5i  632 

262  10    0"         ^. 

13     2    6        12)2660 

£275  12     6  20)221    8 


1118  selling  price 
9^  gui.  =    9  19     6  cost  price 

£12     2  profit 

times 
(10) ...  5  times  in  6  sec.  =  50  per  minxite 

60 

3000  per  hour 
24 


72000  per  day 
7 


504000  per  week 

EXERCISE  XVI. 

&r.  £     9,      d. 

(1)...        4)14280  (2)...g.  r5)18  11    3 

30)3670  I   9)2    1    3 

119  half-crowns  4     7  per  pair 

mi.  fur.    yds.  lb.      oz.  dwt.  grs. 

(3)...            43  3     66  (4)...     0^/6)20391  12 

19  7  175  ^^t  6)33  11  10  6" 

23  3  101  5  7  18  9 

ac.  ro.  po. 

(6)...      9  3  27 

13  0  35  8.  d.      £   8.     d. 

11  2  19  (6)...U  doz.  at  47  6  =  3  11  3 

7  1  15         2|  doz.  at  38  6  =  4  16  3 

19  0  25  £8  7  "6 

8  3  15 

12  2  0 

82  2  16 


ARITHMETIC    AND   MENSURATION.  21 

(7)...     1  acre  =  4840  sq.  yards  s.     d, 

5i  (8)...     1     9  per  day 

24200  6 

1210  10     6  per  week 


gg  /  5)25410 


V  7)5082  3  13    6 

726  trees  ^ 

£33     1    6 


(9)...  24  14    ^  (10)...     2i  tons  =  45  cwt. 


20 


£    s.     d. 


^*  45  /  5)l_8_Ji 

1 9)      5    7i 


12 


7)6932J  jid.  per  cwt. 

847i  =  £84>7  10». 


EXEBCI8E  XVn. 


(1)... 19  gni.  =19  19  0 
13sov.  =13  0  0 

£  8.    d.    £    8.    d. 

(2)... 441)3378  14  0|(7  13  2| 
3087 

251if..cr.=  3  2  6 

291 

36  1  6 

20 

20 
721 

441)5834(13«. 
441 

12 

1424 

8658 

1323 

4 

101 

34632  far. 

12 

£       s,      d. 

f 7)3378  14  OJ 
441 1    7)482  13  5^ 

441)]212(2d 

882 

330 

4 

L  9)68  19  Of 
£7  13  2J 

441)1323(3  fa.r. 
1323 

22 


KEY  TO   GBADUATED  EXEBCISES  IN 


(3)... 


ac.    ro.    po. 
13     3     15 

A 

55 

40 


(4) 


(5) 


30 


{ 


2215 
30J 

66450 
553  j 

670031  sq.  yards 

£  8,  d. 
1  12  6 
5x5  =  25 

8    2    6 
5 


cwt.  qrs.   lb. 

2    3    21 

A 
11 

28 

329  lb. 
15i 


5)40  12    6 
6)8    2     6 


1645 

329 

J64| 

12)5099^ 

20)424  11^ 

£21    4  Hi 

£    8.     d, 
(6). ..2    3    6 

6x6x10  +  5  =  365 


13    1 


iX     7     1  per  gallon 


0 
6 


(7)... 

25  perches  =  7564-  sq.  yds. 

=  6806^  sq.  ft. 

=  980100  sq.  in. 

980100 -i-180=5445  cabbages 


78    6    0 
10 

783    0    0 
10  17    6 


793  17  6  yearly  expenditure 

350    0  0 

£1143  17  6  yearly  income 
8.    d,       £     8.     d. 


(8) 


18f  yds.  silk  velvet  7 


32   » 


cloth        12 


6^7 
9  =  2 

£9" 


0 
4 


7i 

7; 


(9) 


ac.   ro.    po. 
.17)60     3    4(3  ac.  2  ro.  12  po. 

51 

9 
4 


17)39(2  ro. 
34^ 

5 

40 
17)204(12  po. 
204 


5     3 

gal. 
(10)...     250  per  hour 
24 

looo 

__500_ 
360)6000(161  gal. 
360 

2400 
2160 


240 
360 


9 

—7 
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(1) 


£ 

735 
20 


EXEBGISE  XYIIL 

grains 

(2)...     20)5968341 

8)298417     Igr. 
"8)99472     1  scr. 


21)14700 

700  guineas 

t.  cwt.  qrs.  lb.  oz. 

(3). ..17  13  2  23  13 
25  11  1  19  7 
13  17  2  11    9 

67    2  2  26  13 

yards         fur. 

.220)49025(8)222 
440 


12)12434 

1036    2  oz. 

Avs,  1036  lb.  2  oz.  0  dr.  1  scr.  1  gr. 

(4) . . .     2  qrs.  \1\  lb.=135  lif.  lb. 
1  ton  7  cwt.  2  qrs  25  lb.=6210  hf.  lb. 

G210h-135=46  parcels 


(5) 


27  mi.  6  fur. 


502 
440 

625 
440 


(6)...|  mile  =  1320 yards 

qrs. ^ 

2J  yds.  =  11)5280 

480  times 


185  yards 
Ans,  27  mi.  6  for.  185  yds. 

CO.  yds.  cu.  ft 

(7)     ...43    19 
_27 

320 
86 


(8)... 


h^ 


{ 


£     8.     d. 

7)10  14    8 
8)1  10    8 


3  10  per  lb. 


1180 
1728 

9440 
2360 
8260 
1180 

2039040  CO.  inches 


(9)...  3  yds.  3  qrs.  2  na.=62  nails 
34  yds.  3  qrs.  2  na.=1674  nails 

1674-5-62=27  suits 


(10)... 


25-1-17  =  42  sbeep 

£  8.  d. 

42  sheep  at  1^  gui.  each  =  66  3  0 

£36-1- £25  =  61  0  0 

profit  =£530 


24                       EST  TO   GRADUATED  EXERCISES  IN 

EXEB0I8E  XTX. 

qrs.    lb.     oz.  £      ««     d. 

(1)...         3    17    8  (2)...         153  19    2 
3x9=27  _20 

2    2    24    8  3079 

9  d.        12 


1    4    1    24    8  4a,  2d.  =2  50)36950 

Ans,  1  ton  4  cwt.  1  qr.  24  lb.  8  oz. 

£     s,    d, 
(3)...  43f^n    9    9 

8id[.  per  lb. 
yds. 

(4)...  363 

126 

2178  da. 

726  (^)  •  •  •  Leap  year  contains  366 

363  _24 

45738  sq.  yards  1464 

4  732 

Qni    n^^V  / 11)182952  8784  hrs. 

40)1512 

4)37  32  per. 

9  ac.  Iro.  32  per. 

s,      d% 

(7)...     14    6 
J3| 
(6) ...  I  acre  =    3630  sq.  yds.  188    6 

3s.  9i.  = 45  pence  |  yd.  =    10_10i 

18150  199    4 

14520  12 

12)163350  2392 

20)13612    6  ».^.    */.<?• 2_ 

£680  12s.  6i.         3  7i=87)4785(55  yards 

435 

435 
435 


ARITHMETIC   AND   MENSUBATION.  25 


(8)...5igiii=5  15    6  (9)...66sliillmg8= 33  florins. 

2    6    6  dwts. 

iaq/9)8    2    0  OQ / 3)240  =  1  lb.  Troy 

^^n  12)18  0  ^Hnlo 

4)  1 6  per  gal.  7  dwts.  6^  grs. 

4^.  per  quart 


(10)...  7  bullocks        80    b  6 

6«.  6d,  X 16  X  7  =   30  16  0 

total  cost  =  110  16  0 

130  guineas  =  136  10  0 

cost  =  110  16  0 

profit  £  25  14  0 


BXEBOISE  XX. 

(1)...     1.         973-4624-197-(149  +  76)+1069-427 
=   973-462  +  197-149-76+1069-427 
=  2239-1114 
=  1125 

2.        {2469-(210-173) +2063-209 +  1545}  -h17 
=  (2469-210  +  173+2063-209+1545)-Hl7 
=  (6250 -419) -J- 17 
=  6831 -i-17 
=  343 


(<r\     Qq'nT    l*^"?'  "lO      (3). ..£866    6  10i=831689fai-. 
^^'fll^    3    23  1113  ^11  17    4|=  11393far. 

11  12    1    19  11  13  831689 -j-11393  =  73 


26  KET  TO   GBADUATED  EXERCISES   IN 

ac.     ro.     per. 

(4)...  29    3    29 

4  sec. 

jtq  (6)...     60)947291 

40  60)'1678g    11  sec. 

4709-  24)263    8min. 

30J  10    231irs. 

143670 

1197i  '^***'  ^^  ^'  ^^  ^^^'  ^  ^^^^'  -^^  ®®®- 

144867|  sq.  yards 

qrs.    \m,  pks. 

(6)...                 4    4    3  (7)...         1  mile  =  1760  yards 

__8  73^ 

36  .  5280 

4  12320 

147  880 

4  129360 

3)588  £^  10«.  = 50  sh. 

196  days  20)6468000 

i?323400 


gui.  pence 

(8)...  20  (9)...        6^ 

21  3  X  9  =  27 


420  1     7i 

12  9 


19)1008  ilb. 3^ 

112  E.  ells  14  lOf  each  box 

5  9 

4>560  £6  14    OJ 
140  yards 

X     s,    a, 

(10)...  176  mince-pies  at  ScZ.  each  s=  2  3  9 
175  buns  at  14  for  a  shilling  =  12  6 
175  oranges  at  9d,  per  dozen  ss        10  11^ 

£3     7    2i 
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JEXEBGISE  XXI. 


(1)... 


(3) 

yds.     qrs. 


4803)1843077(379 
14589_ 

38417 

43767 
43767 

sq.  yds. 

94259 

4 


£      8.     d» 
(2)... 653  7  8 
20 

11067 
3 


^     I  11)34276 


11)34276 
40)3116 


4)77_36  per. 
19    1  rood 

Ans.  19  ac.  1  ro.  36  per. 


33203  fourpeimy-pieoes 

cu.  in. 
f 12)1353024 
(4)...1728<^    12)112752 
I      T2)9396 
27  /  3)783~cu.  ft. 
19)261 

29  cu.  yds. 


£     8.     d. 

(5)...^/   6)2_0_6 
12)       6     9 


"72 1 


(6) 


8.       df 

19    7i 

6x6x10+6=865 


(?) 


6|(i.peryd. 


6  17 

9 
6 

36    6 

6 
10 

353    5 

4  18 

0 

••25| 


ac.    ro.    per. 
5)6     1     35 

5)1     0     15 

35  perches 


£358    3    U 

450  gai.  =  472  10    0 
AnTinftl  expenditure  =  358     3     1^ 

Anniial  savings  =  114     6  10^ 


(8)... 


men      men     days 

8  :  10  ::  14  :  aj 

10  X 14      T  HI  .^^ 
X  ==  — g —  =  17^  days 


28  KEY  TO   GKADUATED   EXERCISES  IN 


(9)... 


X 


£ 

1    : 

20 

8.    d. 
Loss  on  £1  =  7     3 

£         8.                8.      d, 

792    5     ::     7    3 
20                12 

20 

15845               87 

3169 

*  -    rrrr^        ^  gg^25|  ==  £287  Ss.  9|(2. 

4 

(10)...  4  daughters,  each  one  share  =  4  shares 

wife  =  3     „ 

£  7  shares 

7)525^  =  6000  guineas 

£750  each  daughter's  portion 
3 


£2250  wife's  portion 


EXEB0I8E  XXIL 

ac.    ro.    po.    yds.                                           £    8,  d, 

(1)...     27    2    15    26     (2)...69gui.     =6119  0 

11     3    28    20              43sov.     =    43    0  0 

15    2    27      6              65hf.  cr.  =      8    2  6 


(3).. 


113    1    6 
20 

wks.  da. 

37    6 

7 

hrs. 

19 

min. 
35 

2261 
12 

27138  pence 

264 
24 

6355 
60 

381335 
60 

22880100  seconds 

(4)... 

gal. 
2)79596 

4)39798 

8)9949    2  pks. 

qrs.  1243     5  bu.  2  pks. 

ARITHMETIC   AND  MENSUKATION.  29 

(5)...            6    lb.  black  tea      3  10    =  1    3    0 

li  „   green  „        4    8=  70 

Sk  „  coflPee            18=  13    9 

14  „   lump  sugar        6^  =  7     7 

21  „  moist     „           5    =  8    9 

£3    0    1 

yds.  yds.  £     «.    d. 

(6)...         i7i    :    29|    ::    8   6   3    :    » 

4  4  20 

70  119  166 

12 


X  = 


67 
_119x/p^0      ^i' 


1995 


=  3391i  =  £14  28.  7id, 


2 

£      8.  d, 

(7)...  cost  price  13  19  5 

required  profit    3    3  0 

selling  price  17    2    5 

lb.    oz.  lb.  £      s,    d. 

73  6    :    1    ::   17  2  5    :    » 

16  16  ^ 

1174  16     ^     342 

12 


4109 


8 


a,  =  ^^^fjf^  =  56d  =  4*.  8i.  per  lb. 

m 

ae.     po.    per.  ac  £       a,     d. 

(8)...        175    2    20     :  1     ::  316    2    6     : 

4  4  _20 

702  4  6322 

40  40  12 


28100  160        75870 

8         54  , 

,=.»JMP  =  42  =  £116..pePacre. 


30  KBT  TO   GRADTJATED   EXERCISES  IN 


vcls         vds. 
(9)... Perimeter  of  ground  =  (148^+101^)  x 2  =■  499^  yards 

=  17982  inclieB 

Length  of  eacli  hurdle  6  ft.  9  in.  =  81  inches 

17982H-81  =  222  hurdles 


(10)  ...9  qrs.  5  bu.  oats  at  22  6  per  qr.  =  10  16     6^  B's  debt 
17  tons  9  cwt.  coals  at  11  8  per  ton  =  10 3     7    A*s  debt 

Bowes  A        I2~llj 


JEXEB0I8E  XXm. 


(1)... 


(3)... 


cwt.  qrs.  lb. 

19  3  23 
13  1  19 
43  2  15 
16  1  26 
12  0  17 

(2)... 

3059 
109 

27531 
3059 

437)333431(763 

tons  5  5  2  16 

3059 

2753 
2622 

1311 
1311 

219hf.  cr.  =27  7 

87  hf.  gui.  =  19  8 

£  7  19 

6 
6 

0 

sq.  in.  ao*    ro.  per. 


(4)...    ,4,/ 12)65728  (5)...     yo/6)24    3    0 

^      I   12)1644  112)4    0  20 


9)387  1  15  per. 

43  sq.  yds. 


X 
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(6)...        i    9  =  21  (7)...     13+23  =  86 

45  *  ft.  in, 

105  36  :  13  ::  25  6  :  x 

d,S4^   ■  12 

3*.  9d,  =  45)945(21  lb.  306 

90  17       .^ 

f  5  g.^  13x^^  ^  lT6i=9ffc.  2i  in. 

45  ^p 

2  ft.     in. 

,oN       ..  ,u     X  *;  1*     1  'o  1*  whole  line          =  25     6 

(8)...  61b.  at  4  9=1  8  6  shorter  portion  =    9    2i 

45    „      3  4  =  7  10  0  1            ^  ..           i-«— Q-f- 

5i             =        8  18  6  longer  portion  =16    Si 

£8  18  6^51=35.  6d.  per  lb. 

:£       8.     d.  yds.     E.  ells        £    s,      d, 

(9)...            84    0    0    (10)...15|  :   47  ::  2  15    li 
11  4  5        20 

924    0  0  "63       235        55 

1    rood=    21    0  0  12 

20   per.  =    10  10  0  66T 

5     „      =     2  12  6  4 

^  „      =      16  3  2646 

£959    8  9  42 

aJ=??^^M=9870=£10  58.  I^d, 
JEXEBCISE  XXJY, 

days 
(1)...£3  12    6|  =  3483  far.        (2)... Jan.  contains  31 
£106    4    3f  =  101007  far.  Feb.      „        29 

101007^3483  =  29  times  ^^^-      »        ?i 

91 
sb.  24 

(3). ..30  gal.  at  15s.=  450  §64 

42      „      18g.=  756  182 

72           72  /  ^)1M                                      2184 
1 12)201  60 

16«.9^.  131040  min. 


32 


KEY  TO  GRADUATED  EXERCISES  IN 


(4).. 


8.  d,       £     s,    d, 

12  yds.  silk  at  3  6  =  220 

8  „     flannel  at      18=      13    4 

6  prs.  stockings  at  1  9  =     10    6 

3  „    gloves  at       2  6=       76 


j> 


£d  13    4 


£  8,  d, 
5  0  0 
3  13    4 

change  =  £168 


(6). 


da. 
6 


da. 

WW 

3 


£    s, 
7  17 


d, 
6 
3 


5)23  12    6 
£4  14    6 


yds. 
(7)...  126 

128.  ed.  =  _12i  sh. 

1512 

_63 

sh.  r  5)1575 

3S\   ^)3l5 

45  dozen 


(6) ...  65    t)er  minute 

60 

8900  per  hour 
24 

15600 
7800 

93600  per  day 

93600 
280800 

2901600 


(8)... 


£     8.      d. 

£        8,                «. 

5635  17    6     : 

3757    5     ::     20 

20 

20 

112717 
12 

1352610 


75145 
12 


901740 


«= 


yp/7^P  X  20 
3 


8, 

^  =  128.  4d.  in  the  £. 


ARITHMETIC   AND  MENSUBATIOK.  33 


(9)...  7+9+13  =  29 

£     8.      d. 

29    :    7    ::   44  11   9 

_20 

891 
12 


10701 

369 
aj^  ^x^p^p;  ^  2683(i.  =  £10  lbs.  M. 


W 


d. 

29    :    9    ::    i070i    :    x 

369 
=  ^^IW  =  8321rL  =  £13  16«.  U. 


d. 

29    :    13    ::    I070i    :    « 

369 
0  =  }^2iM^  =  4797d  =  £19  19«.  9d. 


(10) . . .  ^  milefl  =  6160  yards 

1  mi.  6  fhr.  120  yds.  =  3200  yards 

yds.  yds.  min. 

6160    :    3200    ::    60    :    « 


40  min. 

2^Px 60  _  2400  =  3141  minutes 


34  KEY  TO   GBADUATED  EXEBCISES  IN 


EXERCISE  XXV. 

#.  (2)...     257 
(1)...     ISgui.      =315  553 

25  80V.     =  500  >^>^i 

30  hf.-cr.  =    75  1285 

60  sh.       =^    50  1285 

940  79)142121(1799 

?  79 

2820  fourp.  631 

553 
(3)... 2  oz.  17  dwts.  12  grs.  =  1380  grains    782 
155  oz.  5  dwts.  =  74520  grains     711 

711 
74520H-1380  =  54  table  spoons     711 


qrs.  lb.       lb.       £    s.       d. 

(4)...     2  10*  :  112  ::  i  18  9i  :  x 

28        __?     ?? 

66        224     38 

_2  _12 

133  465 

4 

1862 
14 
X  s  224  x/^^^  _  3j3g  ^^  ^  ^3  5^  ^  p^^  ^^^ 


(6)...     28  :  3  1  21  ::  2  0  10  :  « 


X 


m 

4U.  .   — •  m^\J     ^JO*     ^fVV. 

lb.     cwt. 

28  :  3 

4 

13 

28 

385 

qr. 
1 

lb. 

21  :: 

2  0  10  : 

20 

40 
12 

490 

35 

385  X;^ 

f 

=  6 

737i^. 

=  £28  1«.  5i(i. 

ABITHMETIC   AKD   HEItSUBATION.  S5 

(6)...  28  in.  X 117  =  3276  in.  =  91  yds.  per  minute 

26  mi.  «  26  X 1760  =  45760  yards 

91)45760(502f  min.  =  8  hrs.  22^  min. 
455 

260 
182 


(7) 


(8)... 


• 

78  _, 
91  ~^ 

in.      in.      yds. 

33  :  56  ::  45  :  i 

X  = 

15    yds. 

56x;r?   840   ^g  4   ^ds 

33      11     ^^  ^ 
11 

82i  lb.  X  7  =  575J  lb. 

lb. 
4 

lb.       £    8.    d. 

:    575|  ::  13  is  3  : 

4      20 

X 


318  2303  278 

12 

3339 

21 
X  =  ^^^\^  ^^^^  =  24181^.  =  £100  15«.  l^d. 
2 


(9)  ^   ^'     ^* 

361  ac.  25  per. =57785  perches         (10) . . .9^  gui.  =  9  19    6 

2  a.  3  r.  15  per.  =455  perches  1^ 

169  11     6 
^77854-455=127  portions  Cash  100    0    0 

6)69  11     6 
11)11  11  11 

value  of  each  sheep  £111 
d2 


66 


36  KEY   TO   GRADUATED   EXERCISES   IN 


EXEB0I8E  XXVL 

(I)...  17009053 

5040026 

102054818 
34018106 
68036212 
85045265 


173794)85726069355378(493262537 
695176 

1620846 
1564146 

567009 
521382 

456273 

347588 

1086855 
1042764 

440915' 
347588 

933273 

868970 


643037 
521382 

1216558 
1216588 

£    s.     d. 
(3)...  1  sov.+l  lif.-sov.  +  1  hf.-cr.  +  l  fl.  =  1  14    6 

=  60  sixp. 
£     8.     d. 
46  11    6 
£      8.     d.  20 

(2)...        f  7)5799  18    9  931 

?56^    9)828  11    3  2^ 

L  12)92    1     3  69)1863(27  of  each 

£7  13    5i  138^ 

483 
483 


ARITHMETIC   AND   MENSURATION.  37 

da.  hrs.  £    s.      d. 

(4)...         June  18...  0     7  (5)...     2  17    6 

JimelQ  to  Jnly  31.43     0  3x9  =  27 

Aug.  1  ■ 


L...  0  9 

8  12 

6 

43  16 

9 

24 

77  12 

6 

188 

2  bu.  =0  14 

4^ 

86 

Ibu.  =0  7 

2| 

1048  hours 

2  pks.  =  03 

H 

£78  17    7| 

(6) ...  15  men,       eacli  2  shares  =  30  shares 

24  women,  each  1  share   =24    „ 


£     8.     d. 

6)13  10  0 

54 

9)2  5  0 

» 


•  • 


54/ 

5     0  value  of  each  share 
each  man  will  receive  10«.,  and  each  woman  5«. 


(7) . . .  2  cwt.  3  qrs.  22  lb.  =  330  lb. 

330  lb.  at  ej^d,  per  lb.  =  £8  188.  9(1 
£    8.      d,  £    8.     d.  lb. 

2   6   8    :    8  18   9    ::    112    :    x 

20  _20 

46  178 

12  _12 

660  2145 

429 
_  iXf^yJX^  ^  429  lb.  =  3  cwt.  3  qrs.  9  lb. 


(8)... 


ft.  in. 

»6  2 
12 

ft. 

:  185  :: 

12 

ft. 

5 

74 

2220 

a 


30 
a,  ^  2?^ x5  ^  ^^Q  ^^^^ 


38 

(9)... 


KEY   TO   GRADUATED   EXERCISES  IN 


37^  yds.  X 15 
45|  yds.  X 13 

562i  yds.  at  6U. 
591i  yds.  at  7ld. 


=  562  J  yds. 
=  59l|  yds. 

£      8.     d. 

=  15  4  8i 
=  18  9  8- 

£33  14  4 


(10).. 


ac. 

7 

A 

28 
40 

1120 


X   = 


ac.  ro.  per. 
9  3  20 
4 

39 
_40 

1580 


79    7 

nn  ~ 


bu. 

392 


t  =  553  bushels 


X 


EXEEGI8E  XXVIL 


(1). 


mi.  for.  po.  yds.  ft. 

29  3  27  3  2 

8 


235 
40 

9427 

^ 

47138 

4713i 

61851i 
3^ 

155556i 
12 


86C 

(2)... 60)26347289 

60)439121  29  sec. 

24)7318  41inm. 

7)304  221irs. 

43  8  da. 


Ans,  43  wks.  3  da.  22  hrs.  41  min.  29  sec. 


1866678  inches 


(3). 

ac. 

..    277 

ro. 

2 

2 

37^X2: 

=75< 

[5)555      0 
5)111      0" 
L  3)22      0 
7  a.  1  r, 

32 
.  22  per 

ARITHMETIC   AND  MENSURATION.  30 

£     It     eL      ^      tt     H 

(4)...l|in.x=7  qr.  in.  (5). ..27  sheep  at  1  18  6*=51  1*9  6 

2  ft.  5|  m.=119  qr.  in.  13  calves  at  2  14  6=35     8  6 

119-7=17  volumes  ^87     80 

£    8.     d, 
(6)...  4    6    8 

7 


30    6    8 

10  dwts.  =    234 

5     „     =    1     1     8 

2i  „     =    0  10  10 

£34    2    6 
yds.  yds.  £    «.    d, 

(7)...  7|    :     87i    ::    3   5  lOi    :    « 

4  4  20 

31  150  65 

12 

790 
4 

3162 
102 
^  ^  150  xy^^  ^  ^53^^  ^^  ^  ^^  ^g^   ^^ 

(8) . .  .The  receipts  from  those  paying  Id.  per  week  (the  nnmber 
being  double  that  of  the  others)  amount  to  half  the 
sum  received,  i.e.  to  7«.  4ci.  per  week  ;  therefore,  if  each 
child  paid  2(2.  per  week,  the  weekly  payments  would  be 
increased  by  this  sum : — 

9,     d, 
14    8 

7    4 

£12    0 

(9)... April,  May,  and  June  together  contain  91  days  =  13 

weeks. 

£    8,     d, 

17    6 
13 

£17  17    0 


40  KEY   TO   GRADUATED   EXERCISES  IN 


(10)...  The  train  travels  80  yards  in  5  seconds 

12 


960  yards  per  minnte 
60 


1760)57600(32  mi.  1280  yds. 
5280 

4800 
3520 

12Str  yards 


EXEBGI8E  XXVni. 

'ac.   ro.  per.  yds. 
(2)...     33     1  34  18 

4 

133 

(1)...      25  3  9  5354 

17i  gui.  =  18  7  6  301 

£Q   16  3  160638" 

_1338i 
161976^ 


1457788^  sq.  feet 


qrs.    bn.  qrs.    bu.  pks.  da. 

(3)...  2    5      :     12    3    3     ::     16 

_8  _J 

21  99 

jfc  ___4 

84  399 

19      4 
,  =  ?^^  =  76days 


ARITHMETIC   AND   MENSURATION.  41 

8.    d.        £    8.  d. 

(4)...          13    yds.  Sheeting  1     9  =  1     2  9 

lOJ    „    Irish  Linen  ...  2     3  =  1     3  ^ 

6|     „    Flannel 1  10  =  0  12 

2    doz.  Napkins   18    6  =  1  17  0 

£4  15  9 


£    8,     d.        5  cwt.  2  qrs.  7  lb.  =  623  lb. 
(5)...  2    6    8  6 

^  12)3738 


2  qrs.  =    1     3    4 


11  1|    4  20)311     6 


selling  price  15  11     6 


^^^-    -  ^    ;  ^1  cost  price      12  19     7 

^12  ^^     ^  profit  £2  11  11 


gui.  £  £    8,     d. 

(6)...  45    :    85    ::    9   1   li    :    x 

^         _20       _?0 
945  1700        181 

12 

2173 

4 

8694 
340       46 
X  =  ¥M^&  =  15640  far.  =  £16  5«.  lOi. 

(7)...  17  oxen  at  £11  15fi.  =  199  15 

21        „     £13  135.  =  286  13 

486    8 

38  oxen  at  £13  25.  6d.  =  £498  15^. 

£        8. 

selling  price  498  15 
cost  price  486  8 
profit  £12     7 


42  KEY   TO   GBADUATED   EXEBCISES   IN 

yds.     ft.     in. 

(8)...                                 125  2  0 

114  1  6 

89  2  3 

137  1  9 

467    1     6  =  467i  yds. 
467^  yds.  at  I*.  6d,  =  £35  Is.  M. 


brs.  min.  hr.  mi. 

(9)...  6  20    :    1    ::    23    :    x 

60  60 

380  "60' 

3 

X  =  2!^---  =  T ^  miles  =  3  mi.  5  fur.  114^  yds. 

^vy  19 

19 


(10)...        900     +     1250     +     1600  =  3750  men 

3750    :    900    ::    75    :    » 

18 


3750      :      1250     ::     75      :     a» 

25 
,  ^  %m-n  ^  25  men 

8750    :    1600    ::    75    :    » 

32 
,  =  WxI?  =  32men 


AlUTHMETIC   AND   MENSURATION.  43 


EXERCISE  XXIX. 


(1)  ..£19  12s,  9d.  =  471Sd.  mi.  fur.  po. 

£373    28.  3d.  =  89547(«.  (2)... 7    6  16 

89547-r4713  =  19  times  ^ 

sq..  yds,  40 

(3)...                  67384       •  2456 

i  5i 

^^-i^9i'  / 11)269536  12280 

dUi-lzl      ^3^^24503  31  .o  1^1   ^           1228 

40)2227  6 /^^^"'-^^^^y^-      13508  yards 
4)_55  27  per. 
i3  3  ro. 

Ans.  13  ac.  3  ro.  27  per.  17^  yds. 

hrs.  hrs.  min. 

(4)...  Hi    :    15|    ::    5    :    aj 

__4  __4 

45  63 

7 

X  =  2^^  =  7  min. 
(5)...     3  cwt.  1  qr.  14  lb.  x  7  =  23  cwt.  2  qrs.  14  lb. 

cwt,  cwt.  qrs.  lb.  5.      d. 

20    :     23   2  14    ::    16   8    :    « 

_4       •     j4  _22 

80  94  200 

28  28 

2240        2646 

189       5 

4> 


44  KEY   TO   GRADUATED   EXERCISES   IN 

d.  po.    yds. 

(6)...  4i  (7)...     2S  16 

4x9  =  36  5x9+2=47 

1    6  3    7  19^ 

9  9 


13     6  per  piece  7     0  28  24^ 

5x5  =  25  1  11     l| 


3     7    6  7  a.  1  r.  39  p.  26  yds. 


8.   d.  16  17  6  selling  price 

12  7^  X  25=15  15  7^  cost  price 

£\     1  lOi  profit 

yds.  E.  ells  8.     d. 

(8)...  19|  :    73i    ::    16   5i    :    » 

_4  5_         _12 

79  367^  197 

2  2  4 


158  735  790 

5 

X.    c2.      c?.  £     8,      d. 

(9) . . .3  8=44  (10) . . .each  suit  3     6     3 

_79|  each  rifle  5     5     0 

396 

308  5x5x6=150 

33 


8  11 

8 

5 

42  16 

3 

5 

214    1 

3 
6 

3509 

d.    hf.d. 2^ 

5^=11)7018  

638  lb. =5  c.  2  q.  22  lb.    £1284    7^6 

EXERCISE  XXX. 

(1)...  27  /  3)20    9     e  =  19i  gui. 

I   9)6  16    6 

15     2  each 


ARITHMETIC   AND  MENSUBATION.  45 

cu.  in. 

(2)...  r  12)2316845 

1728^    12)193070  51 

L     12)16089  2  ?1325  cu.  in. 

07/         3)1340  9J 

49    5  J 
Ans,  49  cu.  yds.  17  cu.  ft.  1325  cu.  in. 

8.  d,  £    9.  d, 

(3)...         4i  lb.  Tea 4  3    =0  19  \\ 

8    „    Coffee 1  8    =  0  13  4 

2i  „     Chocolate  2  6    =0    6  3 

14    „     Lump  Sugar  ...0  6i  =  0     7  7 

25     „     Moist      „      ...0  5|  =  0  11  5i 

8     „     Currants    0  6    =0     4  0 

6    „     Baisins  0  7    =0     3  6 

£3     6    3 


£     8,     d,  qrs.    lb.  lb. 

(4)...     83    7    6  (5)...     2  24i  =  80i 

70  12    6  11 

12  15     0  profit  on  each  share               885i 
6x6  =  36  8| 

76  10    0  7084 

6  442f 

^£459  0  0  12)7526j 

20)627  2| 

£31  78.  2|d. 

8,     d,  £     8,     d.  £ 

(6)...    3  7i  :  11 16  7i   ::    1    :  » 

12       _20 

43        235 
4       _JL2 

174       2827 
4 

11310 
174 


46  KBT  TO  GRADUATED   EXERCISES  IN 

£    s.      d. 

(7)...  1  18    6 

5x10+3  =  53 


9  12    6 
10 

96    5    0 
5  15     6 


7)102     0     6  value  of  53  sheep 
£14  11     6  value  of  eacli  ox 


(8)...  12  loi    :    1774   3   6    ::    1     :    X 


&  d. 

12  loi  : 

12 

£       8.     d. 

:  1774  3  6  :: 

20 

£ 
1 

154 

4 

35483 
12 

618                 425802 
4 

1703208 

a,  =  ^^Q-^^Q^  =  £2756 
618 


(9)...  75^  lb.  Black  Tea  ...3     2  =  11  19     1 

10\  „     Green   „  ...3  10  =    2     0     3 

86  13  19    4 

86  lb.  Mixed  Tea  ...3     9  =  16     2     6 

cost  13  19    4 

profit  £2     3     2 

8.  d.  £    8.     d, 

(10)... 35  men,  at      2  9  per  day  each  =  4  16     3 

15  women,  at  1  6       „  ,,=126 

25  boys,  at     1  2      „  „     =  19    2 

7     7  11  per  day 


£44     7     6  per  week 


ARITHMETIC   AND   MENSURATION. 


47 


EXERCISE  XXXL 

grs. 
Sulphate  of  iron  .     ^  dr.  =    30 

Subcarbonate  of  potash    .  =10 

Myrrli      .         .         .         .     1  dr,  =    60 
Compound  powder  of  aloes   -^  dr.  =    30 

30)130 

weight  of  each  pill  =     4^  grains 


cwt.  qrs.    lb. 

(2)...      19    3    23 

4 

T9 
_28 

655 
158 

2235 
16 

13421 

2235 

35771  ounces 


oz. 

11 


(3)...10ft.  9in. 
4  ft.  3  in. 


in. 

=  129 
=  _51 

129 
645 

6579  sq.  inches 


nun. 


(4)...     60)473760 
24)7896 


7)329 

47  weeks 


(5)... 


36 


{ 


8, 


6)17 


3 


6)  2  lOi 


5  J  per  yard 


6)... 


8. 

26  yds.  Irish  linen  at  2 

24    „    Calico  at 

12     „    Sheeting  at    1 

18  „  Flannel  at  1 
6  prs.  Stockings  at  2 
3   „     Gloves  at        1 


d. 

£       8, 

d. 

3 

=  2  18 

6 

^ 

=      15 

0 

io| 

=  1     2 

6 

9 

=  1  11 

6 

3 

=      13 

6 

9 

=        5 

3 

£7    6 

3 

48  KET  TO   GBADIJATED   EXEBCISES   IN 

(7)...     1  cwt.  1  qr.  7  lb.  x  15  =  19  cwt.  2  qrs.  21  lb. 

£i    8.     d. 


2  11    4 

3x6+1  =  19 


7  14 

0 
6 

46    4 

2  11 

2  qrs.  =    1     5 

141b.    =          6 

71b.    =          3 

0 
4 
8 
5 

^ 

£50  10     7i 

(8)...  16c?.  per  gal.=2cZ.  per  pint 

1^  pint  X  365  =  547i  pints         (9)  ,45  j^.  at  14i=2  14    4 

±  101b.  at    4|=       3    9 

20)91 3  ^    ^      / 

£4  II5.  3d.  55  lb.  at  16d.=3  13    4 

cost  =2  18     1^ 
profit  =     15     2i 

(10)...  30000 

2 

OA  /  4)60000  gallons  required  daily 
1 6)15000 


2500  gallons  per  lionr 


EXEB0I8E  XXXn. 

hf.  cr. 

(1)...  76  (2)...     19}  gui.  =r  4977d 

30  £2633  13«.  Sd.  =  632079fZ. 

^'  r  4)2280 
lfl.  =  24|  ^g  632079-^4977  =  127  timet 

95  florins 
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lb. 

(3) . . .             175  (4) . .  .1  lb.  troy  =  6760  grains 

17  55_ 

1225  2§80() 

175  ,                    2880Q 

2975  lb.  7000)316800(45^  lb.  Av. 

2f  28000 

5950  36800 

14871  35000 

743}  1800 

12)8181i  7000  =  * 
20)681  9i 
£34  1  9i 

(5)...    9+10  +  11  =  30     (6)...lqt.,lpt.,aiidipt.=71if.pt8. 
:^85-^30  =  £29  lOs,  52^  galloiis=840  hf.  pts. 

£29 108.  X  9  =  £265  105.  7)840 

£29 105.  X 10  =  £295  12)120  of  each  size 

£29  108.  X 11  =  £324  10^.  -Jo  dozen  of  eacli 

s,      d,  gui.  E.  eU 

(7)...  5   7i    :    27i   ::    1    :    x 

12  _21^  _5 

67  677i  5 

_4  _12 

270  6930 

4 


2mo 


308 


27720x5      1540         ,      ktqi    _       ioq    a 


3 


1j.  ti.  ti. 

(8)  13    :    9    ::    221    :    x 

17 
aj  =  ?4|?£  =  163  times 

E 


50  E£T   TO  GBADVATEB   EXEBCISES  IN 


(9)... 


hrs.  min.          hr. 

7    6:1 

60               60 

mi.      yds. 
::      26     1100 

1760 

426               60 

2660 

182 
26 

46860 

110 

_  60  X  ^^^^p  _ 

6600  vda-  =  3 

*      f^^ 


(10) ...  3  qrs.  lOJ  lb.  x  300  =  28350  lb. 

lb.  lb.  9. 

112    :    28350    ::    63    :    oj 


2025 
.=»|13^1?^sb.  =  £797  6..10K 

8 


EXEBGISE  XXXUI. 


£     s.    d. 

(1)...             82    6  lOi 

4 

a<5.     ro.   po. 

(2). ..137    2    37 
4 

73x4=31)329     7    6(£10 
310 

125, 

6d. 

550 
40 

19 
20 
31)387(125. 
372 

15 
12 

22037 
30i 

661110 
5509^ 

666619^  sq.  yds 

31)186(6cZ. 
186 

ARITHMETIC  AND  MENSURATION.  51 


(3)         39   2   3    :    1    ::    23   3   oi    :    x 


yds.  qrs.  na. 

yd. 

£        8, 

d. 

39  2  3 

:  1 

::  23  3 

oi 

4 

4 

20 

158 

4 

463 

4 

4 

12 

635 

16 

5556 
4 

22225 
35 


=  ^^  ^2^f^^  ='  5^0  ^«^-  =  11«-  8i.  per  yard 


£    8,  d.  £    8.    d.  t.   cwt.  qrs. 

(4)...   1 11  8    :    1  15 10  ::    272    :    x 

20  20  20 

31  35  47 

12  12  4 


4S0  190 


215 


^  _  ^?P  x^?P  _  215  qrs.  =  2  tons  13  cwt.  3  qrs. 

(5) ...  1  eU  at  105.  ed.  per  yard  =  13     li 

11     3 

profit  on  1  eU  =    1  10^ 

8  X  7  =  56 

15    0 

7 


£5    5    0 


(6) . . .  2  ft.  8  in.  X  750  =  2000  feet 

12 

3)24000  ft.  per  hour 

1760)8000(4  mi.  960  yds. 

7040 

960  yds. 
r2 


52  KEY  TO   GRADUATBI)  EXERCISES  IN 

(7)...  388  sq.  yds.  18  sq.  in.  =  502866  sq.  in. 

25  yds.  1  ft.  9  in.  =  921  in. 

sq.  in.         in.  in.        yds.    ft.    in. 

502866-5-921  =  546  =  15    0    6 


(8)...  The  extra  time  is  one-seventli  of  the  regular  day's  work, 
and,  at  the  ordinary  rate  of  payment,  would  be  Sd, 
additional  per  day :  hence — 

d. 

8 

2 

1    4 

6 


extra  wages  =  8^.  Od.  per  week 


(9)...   1  :  353  2  20  ::  i  12  6  :  x 


sue. 

1    : 
4 

ac.      ro.    po. 

353    2    20     : 
4 

£      8. 

:    1  12 

20 

d. 
6 

4 

40 

1414 
40 

32 
12 

160   56580         890 


2829  195 

? 
4 


8.  d.     8.  d.    8.  d.     d.         8,    d. 
(10)... Dividends  7  6+2  9  +  1  6=4^  =  12  1^  in  the  pound 

£  £  8.     d, 

1  :  3575  ::  12  u  :  x 

12 

145 

4 

582 
X  =  3575  X  582  =  2080650  far.  =  £2167  65.  10^. 
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EXERCISE  XXXIV. 

(1)...     200006  (2)...    9291 

20019  ^  ^      267 

179987  -§5037 

,  55746 

(S)               l^i  18582 

/  489)2480697(5073 

2445 


5)585 


117  E.  ells 


3569 
3423 


1467 
mi.  ftip.  per.  yds.  1467 

(4)...    19  5  19  24  -^^ 

8        ^ 


157 

40 

6299.  £    s,    d. 

5J  (5)...ogf6)330 

31497i  1 6)  10  6 

3149|  4)   1  9  per  gal. 

^^1  ^d.  per  qt. 


103941 
12 

1247292  inches 


hrs. 


(6)...4  3  =  5i  (7)...8|  :  10^::  7^  ,  ^ 

_^  j4     4    4 

..  ..   ..if_  85    ^   To    ^ 

3  9=  45)2703(60^  yds.       6   6 

45  ""15  ^ 


54 


KET  TO   GBADUATED  EXEBCISES  IK 


da.  hrs. 
(8)...  May  13...  0  18 

Mayl4toJalyl0...58    0 
July  11...  0  18 

59  12 

24 

248 
118_ 

1428  hrs. 


11067 -!-1428=7|  miles  per  hr. 


cwt,  qrs.  lb. 

(9)...     3    2  10 

7 

25    0  14 

112  lb.  at  5^(2.  =51  4 
cost  per  cwt. =45  0 

profit  on  1  cwt.  =  64 

_5x5 

1  11  8 
5 

7  18  4 
14  lb.  =  9i 


=25 


£7  19  li 


(10)... 


weight  of  loaded  truck 
weight  of  truck 

weight  of  parcels 

2  tons  16  cwt.  1  qr. 

6300-J-360 


t.    cwt.  qr. 
4    11 
15    0 

2  16  1 
6300  lb. 
17^  lb. 


EXEBCI8E  XXXV. 


(l)...17hf.  gui. 
17  hf.  sov. 
]7hf.  cr. 
17  sixp. 
17  hf.  pence 


£    8.     d. 


8  18 
8  10 
2  2 
0  8 
0    0 


20    0 
20 

400 
_JL2 

4802 
4 


6 

0 
6 
6 
81 


2i 


(2). 


wks.  da.  hrs.  min. 
43    4  20  43 

7 

305 
24 


19210  far. 


1240 
610_ 

7340 
60 

440443 
60^ 

26426580  seconds 
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55 


da.     hrs. 

(3)...     1  year  =  365     6 

4748~6 
176    0 

4924    6 
24 

19?02 

.   9848 
118182 
60 


(4)... £296  19  8f =285107 far. 
£9  11  7i=9197  far. 

285107-T-9197  =  31 


(5)... 269  mL  9  po.=86089  po. 
11  mi.  5  for.  23  po.=3743  po. 

86089^3743  =  23 


(6)...  14 


7090920  minutes 

164  ::  273  :  x 


82      39 
=  m^m  =  3198 


(7)...  The  money  must  be 
divided  into  5  parts — 
£    8,     d. 
5)13    2    6 

2  12     6  each  smaller 
3         [portion 


(8) 


M.  d. 

4    8: 


d. 
15 
56 

90 
75 


(9) 


s. 


» 


£7  17     6  larger  portion 

8.      d. 

16  6 

0  7i 

1  9 
13  IJ 


d.     £ 
17  yds.  Silk       at  4  6  =3 
25     „    Linen 
14J  „    Flannel 
35    „    Calico 


„  1  ?i=2 
„  1  6  =1 


„  0  41=0 


£?  12    0 


(10) 


d,  

56)840(15  lb.  of  tea 
56_ 

280 
280 

8.    d.         8,  d.        8.    d.        8.    d. 
..     Dividends  3  7^  +  2  6  +  1  8^  =  7  10  in  the  £ 
Loss  =  20«.-7«.  lOd,  =  12«.  2cZ.  in  the  £ 


£ 

1 

8 


£      8.     d. 

527  12    6 
8 


8, 

12 
12 


d. 
2 


X 


146 


X 


8  hf.  cr.  4221  hf.  cr. 

73 
^  4221  x;^^  ^  30^^  ^  ^32()  ^^^   5^^^ 
^4  * 

4 


56  KEY  TO  GRADUATED  EXERCISES  IN 

EXERCISE  XXXVI. 

da*  hrs. 

(1)...         5876425  (2)...      Sept.  1863    1    3 

478  "^ 


6039)5875947(973 
54351 

44084 
42273 


18117 
18117 


Oct. 

„  31  0 

Nov. 

„  30  0 

Dec. 

„  31  0 

Jan. 

1864  31  0 

Feb. 

„  29  0 

Mar. 

„  24  10 

177  13 

24 

4261  hours 

(3) . . .  1 7^  miles  =  30800  yds. 

30800  yds.  x  27^  yds.  =  847000  sq.  yds. 
847000-^4840  =  175  acres 

(5)...l  yd.  Matting=3  ft.  x  2^  ft. 
s.  =7i  sq.  ft. 

(4)... 240  oranges  at    8  for  6d.  =  15  ft. 

240        „  12for6(«.  =jLO  66 

480  25  __^ 

1980  sq.  ft. 

8.  2 

480  oranges  at  16  for  Is,  =  30    jrx  ^  2=15)3960 

cost  25      ^  — cioA    J 

„,  -r  264  yds. 

profit    5«.  •' 

(6)...        4  cwt.  3  qrs.  17^  lb.  x  7  =  34  cwt.  1  qr.  10^  lb. 


lb. 

cwt  qr.  lb. 

£    s. 

112  ; 

;  34  1  10^  : 

:  2  2 

2 

4 

20 

224  137  42 

28 

3846 
2 

?693 
16 
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£    8.     d,  min.  min.  hra. 

(7)...  13  16    8        (8)...     3i     :     35i    ::     1    :   X 

6  4  4i 


83    0    0  15  141 


2  rooas  ik    6  18    4 


47 


20  poles  — :    1  14    7  747      47 

5  poles  =    0    8     7f     *  =  ;^  =  ^  lirs.=9  hrs.  24  min. 


£92    1    6  J  ^^ 


£.  ells  yds.  :?    8.     d. 

(9)...  37     :     42i     ::     6  18    9     ;     x 

5  4  20 

185  171  138 

12 

1665 
9 
X  =  ^^i^^ffi  =  1539A  =  £6  8*.  3(2. 


(10)...  7  +  13  +  17  +  19  =  56 

Kg  r  7)577  10    0  =  550  guineafl 
I   8)82  10    0 
£10    6    3 


£10  68.  Sd.x   7  =  £72  3».  9d. 
£10  65.  Sd,  X 13  =  £134  1^.  3(2. 
£10  68.  Sd.  X 17  =  £175  6s.  3(2. 
£10  65.  3(2.  X 19  =  £195  ISs.  9d. 


58 


E£T  TO  OBADUATED  EZEBCISES  IN 


EXEB0I8E  xxxrn. 


(1)... 


(2)... 


mi.  for.  per. 

.  yds. 

17  7  25 

^ 

8 

Proof. 

143 

in. 

40 

12)1137636 

6745 

3)  94803 

H 

31601 

28728i 

2 

2872| 

5^x2=11)63202 

31601 

40)5745  71if.yds 

3 

8)143  25  per. 

94803 

17  7  for. 

12 

1137636  inches 

17  mi.  7  for.  25  per. 

937 

716 

5622 

937 

6559 

1 

170)670892(3748 
537 

« 

1338 

1253 

859 

716 

1432 

1432 

=3iyd8. 


(3) 


8.   d. 
37    6: 


8.   d.    d, 

4  6=54 

__75 

270 
d.    378 
:450)4050(9  dozen 
4050 


(4). ..2  cwt.  3  qrs.  241b.=332  lb. 


1328 
166 

12)1494 

20)124    6 

£6  49.  6d' 
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£  £  £8 

(5)...  12560    :    1    ::    706  16    :    x 

20 

14130 
9 

8 

(6)...  1  mile  =  1760  yards 

27 


12320 
3520 

2igai. 

47520 
=    52^5. 

95040 
237600 
23760 

20)2494800 
£124740 

lb.      lb. 
112   :   63^ 
2      2 

£      8. 

::   4  18 

20 

224    127 

98 

7 

„127x^?_889^..c^i, 

(7)...  112      :     63i    ::     4  18     :     x 


m     16 


?/ 


(8)...         11+13  =  24  (9)...32iyds.  =  26E.  ells 

24      •      11     ••     1752      •  aj                                    £     s.    d. 

lA      .      11     ..     -L^^^      •  ^^       26  ells  at  10..  =  13    0    0 

73  cost  =  10  16     8 

iix;7??  =  803  fi^   ^g2-T-4 

1752-803  =  949 


60 


SET  TO   aBADUATED   EXEBCISES  IN 


(10). 


s.    d.         £    8.  dt 

3doz.  Port 44  0=    6  12  0 

6    „    Sherry  36  0  =  10  16  0 

2  „    Marsala 31  6=330 

4    „    Madeira    ...540  =  1016  0 

3  „    Champagne  78  0  =  31  14  0 

4  „    Claret   66  0  =  13    4  0 

£56    5  0 


EXERCISE  XXXVni. 


(1).. 


cu.yds.  cu.ft. 
19  13 

146 
38_ 

526 

1728 

4208 
1052 
3682 
526 

908928  cu.  inches 


(2) 


reams 
125 
20 

2500 
24 

10000 
5000 

60000  sheets 


(3).. 


lb. 
112 
2 

224 


lb. 
43^ 

87 


£    8. 

3  10 

20 

70 


x  = 


5 
87x70 

m 

16 


X 


435 


=  ^sh.  =  £17«.  2ii. 


(4).. 


cwt. 

16 


X  = 


cwt. 

2i 
4 

9 
5 


mi. 

75 


X 


=  45  miles 
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8,      d, 

(5)...  17    6 


4x9x10+5=365 


3  10    0  «-^-      «•    ^' 

9  (6)...52  lb.  at4  0=208  0 

21  iQ    Q  78  lb.  at  4  5=344  6 

10  1301b.       130)552  6(4s.3d. 

315    0    0  ^ 

4  7    6  32 

319     7     6  annual  expenditure 
2frni.x  12=  25    4    0 annual  savings  130)390(3(^. 


£344  11     6  annual  income 


390 


£8.  8.  £  8,         d, 

(7)...     8576  15     :     20    :;     1296  11    5^     :     X 
20  20 

?1535  25931 

12 

311177 
4 

1244709 
4  87 

a,  =  fe^?ffi2?=  348  far.  =  7*.  3i.  inthe£ 

t.  cwt.  qrs.  lb. 

(8)...  2    7    2    3i 


451b.xl3  =        5    0  25 
net  weight  =  2216 


6i 

(9)...  6  prs.  Stockings  at  2  6*=  0  15     0 

3  „    Drawers  at     4  9  =  0  14    3 

4  „    Gloves  at       2  3  =  090 
3  Handkerchiefs      4  6  =  0  13     6 

£2  11    9 

£  8.  d. 
3  0  0 
2  11     9 

change        Ss.  Sd. 


62 
(10)... 


EET  TO   GBADUATED   EXERCISES  IN 

17+14+11=42 

2l8.-f-42  =  6d, 

6d.  X  17  =  Ss.  6d.  . 
6d,  X 14  =  78. 
6d.  X 11  =  5«.  6d. 


EXERCISE 

(1)...  59gui.  =  61  19  0  (2)... 473 +116 =589  greater  no. 

473 


107  sov.  =107  0  0 

179Iif.cr.=  22  7  6 

£191  6  6 

415  hf.  gui.  =  217  17  6 

191  6  6 

£26  11  0 


1767 
4123 
2356 

278597 


(3)... 


yds.     yds.       sq.  yds. 

272  X  242  =  65824 

65824 
4 


(4) 


s.     a. 


30^x4= 


,21  / 11)263296 

I   11)23936 

40)2176 


.1  qu.i 
2bu.: 

Ibu.: 

lpk.i 


:28 

0 

7 

0 

;  3 

6 

■OlOi 

11     4^. 


4)54  16  per. 

13  ac.  2  ro.  16  per. 


27i 


cwt.qps.  lb. 

(5)...      13 
4 

7 

28 


lb. 

1 

2 

2 


£      s, 

ih   7 

20 


d. 
3} 


X 


223 
2 

447 


X  = 


33 

2x;^W 
^^7 


307 
12 

3687 
4 

14751 


=  66  fiir.  =  Is.  4^.  per  lb. 


ABITHMETIO   AND  MENSURATION.  G3 


(6). ..1  cwt.  2  qrs.  16  lb.  x  3  =  4  cwt.  3  qrs.  20  lb.  =  552 lb. 

lb.  lb.  8.    d, 

72    :    562   ::    2  3    :    x 

12 
27 
69     3 

X  =  ^^4S^  =  207A  =  17«.  3d. 


(7)...  2  tons  17  cwt.  2  qrs.  X 12  =  34^  tons 

8,     d. 

13    4 

3xll+li  =  34i 


40 

0 

11 

440 

0 

13 

4 

6 

8 

!)460    0 

)115 

9t^  doz.  =  9  doz.  7  bot. 


'TS 


£  8,     d. 


B)...           1  15 

0 
5 

8  15 

2  qrs.  =  0  17 

141b.    =0    4 

71b.    =0    2 

0 
6 
4i 

5  cwt.  2  qrs.  21  lb.  =  637  lb. 


4^. 


2548 
318^ 

12)2866| 


20)238  10^ 

^^  1^    ^1  selling  price    11  18  lOJ 

cost  price      9  19     Of 

profit  £1  19     9| 
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feet  8,  d.       8,    d.      8,  d.       s.    d, 

(9)...     1142  (10)... Dividends  4  7^+3  8^+1  11=10  3 

—-^  208.-10ff.  3d  =  9«.  9d.  loss  in  the  £ 

4568 
ec^i  £  £8,  8,    d. 

qT^  1    •    1^^  10    ::    9   9    :    « 

^i£i^  20  _20  12 

1713  yds.  20  3510  117 

351 
^^m^^^d.=.£S6lls,lid. 

2 


EXEBGI8E  XL, 

lb.  oz.    lb.  oz.     lb.  oz.       lb.  oz. 
(1)...         3    6+4  10  +  6  14  =  14  14— 238onnceB 

7  cwt.  1  qr.  21  lb.  —  13328  onnces 
11328-^238  =  56  of  eacli 

18i  yds.  Calico    6     7  =  0  10    9^ 

11      „    Muslin  1     3  =  0  13     9 

4i    „    Diaper  1     9  =  0     7  lOi 

7|    „    Bro.Holland...O  11  =  0     6     7| 

15      „    Flannel 1     7  =  1     3    9 

£3    2     9| 

£        8,    d.  min.     min.        hrs. 

(8)...120gui.  =  126    0    0    (4)...     7:6::  19^ 

25  12    6  Ji 

100    7    6  77 

20  11 

2007  ^  ^  ^2iZ?=55  qrs.=13|  honrs 

366)24090(66^=5^.6^. 
2190 

2190 
2190 
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cwt.  qr.  lb.  cwt.  qrs.  lb.  £    8,     d, 

(5)...  3  1  loi  :  8  3  17  ::  7  o  5^  :  x 

j4  4  20 

13  15         140 

28         ^8        _J2 

374         437        1685 
2         _2        4 

749         874        6741 

» 

9 
X  =  ^l^L^Jl  =  7866  far.  =  £8  3*.  lO^d. 

£    8.      d.  £    8,     d,  cwt.  qrs.  lb. 

(6)...  6  11  5   :   9  3  8  ::  2  3  24   :   » 
20         20         4 

131        183        11 
12         12        28 


1677       2204       332 
116   4 
X  =  Wi^]jW  =  464  lb.  =  4  cwt.  16  lb. 

(7)...  8+5  +  7  =  15 

£      s. 


2753  10 
5 


£13767  108.  value  of  property 

£         8. 

2753  10 


•  •  •  • 


3)13767  10 
£4589    28,  4d.  B's  share 

£         8. 

2753  10 


3)19274  10 


£6424  168.  8d.  C's  share 

p 


66  KET  TO  GBADUAIBD  EXEBCISE8  IS 


(8)... 


£    B,     d, 

2  4  4^ 
20 

£     8. 

:    15  15  : 

20 

yds. 

:  17} 

4 

44 
12 

315 
12 

71 

582 
2 

3780 
2 

1065         7560 

504 
X  =  ff^^P  =  504  qn..  =  126  yard* 


£    s.     d, 

(9)...  1  17    6 


5x5x7=175 


0    7    6 
5 

46  17    6 

7 


328    2     6  value  of  sheep 
23  gai.x  11=265  13    0      „    „  oxen 

£62    9    6 


ft.    in. 

(10)...  10    9 

12 


129     0  in  10  seconds 

6 
774  per  minute 

60 


3)46440  per  hour 

1760)15480(8  mi.  1400  yds. 
M080 
1400  yards 


ABITHMIBTIO  AND  MENSUBATION.  67 


EXEBOISB  XLL 


(1)...  8090606 

19003 

24271818 
7281545400 
8090606 


823061)153745785818(475918 
1292204 

2452538 
2261357 


1911815 
1615255 

2965608 
2907459 

581491 
323051 


2584408 
2584408 


(2)...  239)1108    2    3i(£4  12«.  8M 

956 

152 

20 


2B9)3042(12» 
2868 

174 
12 


239)2091 (8d 
1912 

179 

4 


239)717(3  fer. 
717 


(3)...     3  wks.  19  hrs.  25  min.  15  sec.  =  1884315  see. 
133  wks.  6  da.  19  hrs.  5  min.  45  see.  =  81025545  sec. 

81025545-f.  1884315  =  43  times 

f2 


68  KET  TO  aBADUATED  EZEBCISES  IN 


(4) 


ac. 

ac. 

ro. 

po. 

£     8, 

d. 

1    : 

:      253 

1 

36    : 

:    1  13 

4 

4 

4 

20 

4 

1013 

33 

40 

40 

12 

160   40556        400 
20278   5 

X  =  Ste^  =  101390i.  =  £422  9s.  2d. 

£    8.    d,  £    8,  d, 

(5)...  5  16  8  (6). ..2    7  6 

6x7  +  1=43  4x9x10+5=365 

35    0  0                              9  10  0 
7  9 

245    0  0  85  10  0 

5  16  8  10 

2  qrs.  =     2  18  4  855     0  0 
Iqr.  =     1     9  2  11  17  6 

7  1b.  =     0     7  3i     4i  gni.  X  12=56140 
£256    6  Oi  £923  11  6 

£1000 -£923  lis.  6c?.  =£76  8«.  6i. 

(7)...  3  +  5  +  7  =  15 

180°-*-15  =  12° 

12°  X  3  =  36^ 
12°  X  5  =  60° 
12°  X  7  =  84° 

yds.  yds.  £    8.     d, 

(8)...  29|    :    37|    ::    12 13 11  j    :    « 

8  8  20 

239  299  253 

12 

3047 
4 


51  12189 

^  299j<  W^  =  15249  far.  =  £15  17..  %\d. 

m 


ABITHHETIC  AND  UEKSORATION.  6f> 


(9)... 


8562  10  ; 
2 

£ 

:    1 

2 

£      8.     d, 

::  749  4  4i 

20 

17125 

2 

14984 
12 

179812 
4 

a; 


42  719250 

a,  =  ^  ^JJfJJ"^  =  84  far.  =  la.  9<^.  in  the  £ 

(10)...  126  gallons  =  63  dozen 

£     8, 

1  16 

7x9  =  63 

12  12 
9 


selling  price  =  ll3     8 
90  gui.  =    94  10 

profit      £18  18 

UXEBGISE  XLU. 

(1)...  1.  (476  +  359)  X  (619-474) 

=  835  X 145 
=  121075 

2.  (41 857 -14286) -4- (215 +134) 
=  27571^349 
=  79 

mi.  fur.    po.  yds. 

19    5    27    4 

8 

157 
40 

6307 
5i 


31539 
3153^ 

34692^ 
3_ 

104077i  feet 


70  KEY   TO   GRADUATED   EXSHCISES  IN 


sq.  ft. 

(3)...                  9)976349  Troof. 

108483    2  sq.ft.  ?f;~/ ??;.y^®-i^,- 

4        ^  22  1  26  6  6i 

4)J9  26  po.  "^  30^ 

22     1  ro.  107586 

Ar^.  22  ac.  1  ro.  26  po.  6^  yds.  2  ft.  -jog^ggj 

=  22  ac.  1  ro.  26  po.  6  yds.  6^  ft.  g^ 

976349  sq.  feet 


(4)...  £Z  Vl8.  %\^,  =  3710  ferthings 

£305  6«.  0|(^.  =  293090  farthings 

293090H-3710  =  79  times 


i,  d,        £    8.     d, 

(5)...             10  Latin  Grammars  ...3  6  =  1  15     0 

8  Greek        „          ...4  0  »=  1  12    0 

6yirgil8 7  6  =  250 

8  Latin  Dictionaries... 5  6  =  2    4    0 

4  Greek  Lexicons    ...8  6  ==  1  14    0 

£9~10  "0 


(6)...  January,  February  and  March  (1868)  contain,  together, 
91  days  =  13  weeks 

8.     d, 
13     6 
13 

£8  15    6 


ABITHMSTIC  AND  MENSURATION.  71 


(7)...  6   2  30    :    1    ::    ii  18  lOi    :    x 


ac.  ro.  pep. 

ac. 

€  8,     d. 

6  2  30  : 

•   1   •• 

11  18  lOi 

4 

4 

20 

22 

4 

238 

40 

40 

12 

910        160    2866 

_4 

11466 
32   63 

f 

ac.  ro.  per.     ac      £     s.     d. 

7   3  20  ;  1  ::  17  u  ^    :    x 

_4  4     _20 

31  4     354 

40         40     12 


1260        160   4252 

4 

17010 
80   27 
X  =  M:^]^M  =  2160  fao-.  =  £2  hs,  per  acre 

cwt  qrs.  lb.      t.  cwt.  qr.  lb.      £    s.     d. 

(8)...    1  2  15  :   3  14  1  9  ::     6  17  3   :   0 

4         20  _20 

6          74          137 
28  4         12 

183        "297         1647 

28 

8325 

9 
X  =  ^^^^^^^^'^  =  74925(£.  =  £312  3^.  9d, 


72  KEY  TO   GBADUATED  BXEBCISES  IN 


in.       in.      yds. 

(9).,.  30i    :    24}   ::    eoj    :    x 

4       4       4 
121      99     2iS 

2 
X  =  ^^^^^^  =  198  qrs.  =  49^  yards 


sq.  yds.  sq.  yds.  sq.  yds. 
(10)...       275  +  330  =  605  =  20  perches 

per.  ac.  ro.  per.  hr. 

20    :    2   3  30   ::    1    :    x 
11 

40 
470 

a»  =  ^=:23i  hours 


EXUB0I8E  XLin. 

(1)...  1019)18281879(17941 

1019 

8091 
7133 

9588 
9171 

4177 
4076 

1019 
1019 
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wkfl.  da.  hrs.  min. 

(2)...  19)145    2  14.  55(7  wks.  4  da.  13  hrs.  25  min. 

133 

12 

7 


(3)... 


19)86(4.  da. 
76 

10 
24 

19)254(13  lirs. 
19_ 

64 
57 

7 
60 


19)475(25  mm. 
38 

95 
96 

s.     d. 

12  8  : 

12 

£    8,     d. 
16  15  8 
20 

yd. 
::  1 

152 

335 

_12 

4028 
^  _  4028  _  53  _  9^,  ^    ,^ 
"^  "  152"      T       ^^*  y^^' 

8,    d. 
(4)...  3    6  per  bottle 

12 

42    0  per  dozen 
45 

210 
d.        8,   168 
36  gal.  at  18  =  54)1890(35  bairels 

162 

270 
270 


74  KEY  TO   GBADUATED   EXEBGISES  IN 

en.  ft.  cu.  ft.  £    «.     d. 

(5)...        16750      :      1000     ::     3  15    ^ 


20 
12 


904 
4 

3618 


4         54 


a,  =  M?^^&.  =  216  far.  =  4^.  6d.  per  thousand  en.  ft. 

(6)...  4  cwt.  3  qrs.  21  lb.  =  553  lb. 

6 

12)3318 

20)276    6 


selling  price        13  16     6 
cost  price         12     1  llj 
profit        £1  14    6| 

mi.  mi.  hrs.  min. 

(7)...  22    :    18   ::    5  52    :    x 

_60 

352 
16 

X  =  '^^^^  =  288  min.  =  4  hrs.  48  min. 

(8) . . .  37|  yds.  x  6  =  226^  yds. 

yds.  yds.  £     8,    d. 

43i     :      226^    ::     l    3    6|     ;     x 
_2  __2  20 

87  453  23 

12 

282 
4 


13 


1131 


X  =  ^^  y  ^^  =  5889  for.  =  £6  2^.  8i(? 
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(9)...  45  gal. +7  gal.  =  52  gal.  =  26  dozen 

£    8.     d, 
57^.  6c?.  =  2  17    6  per  dozen 

5x5+1  =  26 

14    7    6 
5 

71  17    6 
2  17    6 

74  15     0  selling  price 
55  gui.  =  57  15    0  cost  price 

£17    0    0  profit 
(10) ...  2  qrs.  24J  lb.  x  313  =  25196^  lb. 

lb.  lb.  8,      d, 

112     :    25196^    ::    65   4    :    x 

_2  2  _12 

224  50393  784 

^  =  50393^x7^^  ^  35^1^  ^  ^^3^  ^^^  ^^^^^ 

2 

HXBUCISE  XLTV. 
oz.  yds. 

(1)...     16)4763289  (2)...  347 

28)297705    9  oz.  U  9^1?.=    21id[. 

4)10632    91b.  B47" 

20)2658  ^^^ 

1^^     ^^-^  12)-m| 

ilrw.  132  tons  18  cwt.  9  lb.  9  oz.  20)621     8^ 

8,     d,        d, 

(3)...  3  9=45 

31 

45 
135 

1395 

«.  d,      hf.d. 2_ 

3  lOi  =  93)2790(30  yards 
279 

.  .  0 
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(4) .  .       14|  yds.  Black  Lutestring  3     8  =  2  14  1 

6*    „     French  Merino  ...3     9  =  1    4  4^ 

15|    „    Bombazine    110=1     8  5 

6|    „    Crape 2    9  =  0  18  6| 

£      8.    d.  £6    5    5i 
(5)...  cost  price  12    0    9 

required  profit    2  12     6 

selling  price  14  13     3 


lb. 

76i     ; 

2 

lb. 

:    1    : 

2 

£       8.        d. 

:     14  13    3 

20 

153 

2 

293 
12 

3519 
23 

a,  =  If^f^  «  46(£.  =  3^.  \0d.  per  lb. 

cwt.  qrs.  lb. 

(6)...  2    1     16 

1    2    24 

difference  in  weight       2     20 

qrs.    lb.  lb.  8,    d, 

2    20     :     112     ::     2    4J     -.    a> 
28  12 

7^  28 

4 


114 


66       8 


X  =  ^^y^^  =  168  far.  =  3«.  U. 

min.  min.  hrs.  min. 

(7)...  64    :    156   ::   4  30    :    x 

j60 

270 

39     135 

150 X 270      5265     .         T^,       Kcii  '  • 
35  =        r,T     =  — ^—min.  =  10  hrs.  58|  mm. 

8 


AKITHMETIO  AND  MENSURATION,  77 

ac.    po.  per.  ac.  ro.  per.  t.    cwt. 

(8)...  4  1  20  :  5  3  10  ::  12  5  :  » 

17         23  245 

40         j40 

?00        930 

93       7 
«,  =  ?^^^l2  =  ?|lcwt.  =  16  tons  5i  cwt. 

n 
2 


(9) . . .         From  Marcli  5  to  Dec.  22  =  292  days 

da.  da.  £,     s. 

365    :    292    ::    11  15    :    X 

_20 
235 

4       47 

X  =  W^^P-^  =  188ij.  =  £9  Ss. 

(10) , . .  20«. + 25«.  +  30^.  =  75  shillings 

«.  s,  £ 

75    :    20    ::    135    :    x 


4     9 

X  =  ^^?  =  £36,  A's  sliare 


«.       «.        £ 

75    :    25    ::    135    :    x 
45 

X  =  ^1^M.=.  £45,  B's  share 


78  KET  TO  aRADIJATED  EXEBCISES  IN 

«.  8.  £ 

75     ;     30    ::     135     :     X 

2      27 

»  =  ^-^^  ==  £54,  C's  share 


EXEBGI8E  XLV. 

E.  ells  qrs.  na.  in. 

(])...  27    4    3  li     (2)...rrom  Easter  Day  to  Whitsunday 

-J  =  50  days 

139  24 

_i  120i5 

559  60 

?i  ^2000  minutes 


1119i 
139f 
1259  inches 


qrs.  bn.  pks.  gal. 

(3)...            19    5    2    1  £     ^.  d, 

_8  (4)...     37hf.  gui.  =19    8  6 

157  119hf.  or.    =  14  17  6 

4  £4  11  0 


630 
2 

1261 
4 


5044  quarts 

£      8.     d.  £     8,    d, 

(5)...                 103    8    2J  (6)...  r  2)1    5    8 

i  176  J    8)     12  10 

mx4-55/^^^^^^?^  Ui)~rTjr 


£7  10    5 


1|(£.  per  mile 


ABITHMETIC  AKB  MENSURATI0:N.  79 

(7)...  45  yds.  Dimity    4  =  1  15     7^ 

27    „     CaHco      4|  =  0  10    8| 
56    „     Chintz     7j  =  1  15     0 
56    „     Lining     5=134 
27    „    Fringe  10    =  12    6 

£6     7     1| 

(8)...     6  cwt.  1  qr.  10^  lb.  x  7  =  44  cwt.  1  qr.  17^  lb. 
cwt.  qrs.    lb.  cwt.    qr.     lb.  £      8,     d, 

5    2    24i      :      44    1     17i     ::     12    0    2i      :      X 
_4  _4  _20 

22  177  240 

28  28  12 


200  1433  2882 

44  354_  ^      4 

640  4973  11529 

2  2 


1281  9947 

9 
X  =  ^2^l2^IM9.  ==  89523  far.  =  £93  5^.  0^. 

8.  d,       8.  d,        8.  d,         8,    d, 
(9)...    Dividends,  5  7^+3  2^+2  4^  =  11  2^  in  tbe  £ 

Loss,  20».-ll«.  2\d,  =  8s.  ^d,  in  tbe  £ 
£  £  s,  d, 

1    :    575    ::    8  9i    :    a 

-1? 

105 

422 
X  =  575  X  422  =  242650  far.  =£252  15«.  2id. 

(10)...  85  sq.  yds.  x4  =  340  sq.  yds. 

53      „       x  5  =  265      „ 

605      „ 
4^  acres  =  21780  sq.  yards 
21780-605  =  36  bours 


80 


KET  TO  aBABIJATED  EXEBCISES  IN 


EXEB0I8E  XLVL 


£         8. 

d. 

(1) . . .  7  ten-pomid  notes =70    0 

0 

49  sovereigns          =49     0 

0 

23halfsov.             =11  10 

0 

55  half  cr.               =  6  17 

6 

113  sixpences           =  2  16 

6 

140  4  0 
20 

2804 

3 

8412  fourp. 


(2)... 


ac.  ro.  pep. 

23  2  29 

_4 

94 
40 


30i 


113670 


947i 


114617^  sq.  yds. 


cwt.  qrs.  lb.  oz. 

(3)...                          7    2  17    9 

9    1  24  11 
13    3    9    6 
17    3     7  12 

48    3    3    6  = 

■  87414  ounces 

2  cwt.  3  qrs.  13  lb.  6  oz.  = 

=  5142  ounces 

87414  :  5142  - 

:17 

(5). 

(4) . . .     3  bu.  2  pks.  =  14  pecks 
21  qrs.  3  bu.  2  pks.  =  686  pecks 

686-rl4  =  49  sacks 

ac.  ro.  sq.  yds. 
8    2    25 
4 

14 
40 

560 
30i 

16825 
140 

145)16965(117  ya.rdfl 
145 

246 
145_ 

1015 
1015 


ABITHMETIC   AND   MENSUEATION.  81 


(6)...  2   3^    :    626   1   2i   ::    1    :    x 


8, 

2 
12 

d. 

3i    : 

626   1   2i   ::    1    : 

20 

27 
2 

12521 
12 

55 

150254 
2 

300509 

»  = 

300509  ^  £54531  _  £5453  i^^^ 
55 

ft.    in.     ft.     in, 

(7) . . .  Perimeter  of  ground  =  (49     6+38    3)  x  2 

=  175  ft.  6  iB. 
=  2106  inches 

2106-^-13^  =  156  boards 

(8)...         100-h6  3  =  246o-i-75  =  320,  number  of  days 
The  savings  will  have  amounted  to  jSIOO  on  November  16. 

E.  ells  qrs.  yds.  qr.  £    8,     d, 

(9)...  19    3     :     47    1     ::     3  13    6     :     x 

5  4  20 

98  189  73 

12 


882 


9 

X  =  1?^2L?2?  =  I701(f.  =  £7  Is.  9d. 

£    8,     d,  £    8.     d, 

(10)...  3  10     0  4     4    0 

13  11 


45  10    0  46    4    0 

2  qrs.  =    1  15     0                2  qrs.  =    220 

Iqr.    =    0  17     6  £48    6    0 
£48    2    6 

B's  debt  to  A  =  48  6    6 

A's  debt  to  B  =  48  2     6 

/.  B  owes  A  3    6 

G 


82  KEY  TO  GBADUATED   EXEBCISES  IK 


BXEB0I8E  XLVn. 


(1)... 


834 

679 

£     B,     d. 

7606 
5838 

(2)... 

37  16    4|x5 

5004 

878    3  lUx3 

97)566286(6838 

10 

486 

8781  19    7 

'812 

6 

776 

22691  17    6 

368 

1184  11  lOJ 

291 

189    1  llj 

776 

£24015  11    4J 

776 

da. 
(3)...  Prom  Feb.  9, 1867,  to  Feb.  9, 1868  =  365 


(4)... 


remainder  of  Feb.    „ 

s= 

20 

March    ,, 

ss 

81 

April      „ 

= 

30 

May        „ 

= 

31 

June       „ 

:= 

30 

to  July  7    „ 

m 

7 
514 

£    8.     d. 

86  12    6 

78  17    6 

profit  on  each  share    7  15    0 

5x5  =  25 

38  15    0 
5 


profit  on  25  shares  £193  15    C 


ABITHUETIC   AND   UENSURAIION.  83 


(5)... 


2 

6 

d. 
0 
6 

1  rood 
20  perches 
10    „ 

= 

11  10 
0  11 
0  6 
0  2 

0 

6 

9 

lOi 

rent  of  field  =  12  10     1^ 

50  bushels  at  3«.  6(£.  =  _8J^_^_ 

balance  due  =s  £3  15     1^ 

B.     d,  £     8,      d, 

(6)...   39    yds.  Brussels  Carpetmg...  4  11  =  9  11     9 
27      „    Scotch  „         ...  2    8  =  3  12    0 

74    „    Drugget  2     9  =  1     0     7^ 

6      „    Matting  2     3  =  013    6 

6i    „    On-cloth 2    6  =  0  16    3 

2    Hearth-rugs    23    6  =  270 

^18    1    1^ 

(7)...  4  cwt.  2  qrs.  14  lb.  =  518  lb. 

6d. 

12)2590 
20)215  10 


selling  price  10  15  10 

cost  price  9  14    3 

profit  =  £r~r~7 

s,  d,     s,    d,     8,    d,         8.      d, 
(8)...     Dividends  6  3^+3  4^  +  2  2^  =  11  10^  in  the  £ 

Loss  20«.— 11«.  lO^d,  =  Ss.  1^.  in  the  £ 
£  £  8.     d. 

1    :    5745   ::    8   li    :    « 

12 

97 
_4 

390 

X  =  5745  X  390  =  2240550  far.  =  £2333  18*.  1^. 

g2 


84  EET  TO   GBADTTATED   EXEBCISES   IN 

yds.      yds.         sq.  yds.  sq.  ft. 

(9) . . .       Area  of  field  =  (245  x  165)  =  40425  ==  363825 

Area  of  each  garden  =  55  fb.  x  35  fb.  =  1925  sq.  ft. 

1925)363825(189  gardens 
1925 

17132 
15400 


17325 
17325 


(10)...     By  express  train    180-5-40  =  4  hours  30  minutes 
By  ordinary  train  180 -$-25  =  7  hours  12  minutes 

hrs.  min. 

7    12 

4    30 

time  saved  =  2    42 


EXEB0I8E  XLVm. 

(1)...      784 

25j 

3920 
1568 
392 
196 

20188 

16827 
4^ 

19|x4=  79)67308(852 

632 

410 
395_ 

158 
158 
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(2)... 


£  8, 

138    4 


d, 

4| 

2 


29i  X  2  =  69)276    8    9i(£4  13».  8ici. 

236 

40 
20 

59)808(13*. 
59^ 

218 
177 

41 
12 

59)501  (8i. 
472 


59)118(2  far. 
118 


m. 


(3)...     12)1676412  (4)... 

3)139701 
220)46567 

8)211     147  yds. 
26    3  fur. 

Ans.  26  mi.  3  far.  147  yds.  1  hr. 


1  mile  =  1760  yards 
35 

8800 
5280 


Bee. 


61600 
3 


=  3600)184800(51^  ft. 
18000 


4800 
3600 

1200 

3600 


=  * 
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ac.      ac.  TO.  per.      £     s, 

(5)...     1  :  753  2  16  ::  52  10  :  x 

4    4         _20 

4    3014         1050 
40   40 

160   120575 
105 
.  =  l^Q^^j^^P^^  =  1266|7_5^  ^  ^3^5g3  ^g^  ^^^ 

16 

oz.  dwt.  grs.     oz.  dwt.  grs.    '   £     s,     d. 

(6)...   3  13  12  :   17  9  12  ::  14  4  91  :  » 

20         _^0        _20 

7S  349         284 

24        __24  12 

304        1408        3417 
146         698        4 

1764        8388       13671 
233   279 

_  W^^^  =  eeoo.  ^.  =  ^7  li..  8,* 

(7)...         3  cwt.  2  qrs.  8  lb.  =  400  lb. 

400  lb.  at  e^d,  per  lb.  ==  £10  16*.  8d. 
£    8,     d,  £     s.      d.  lb. 

2  6  8  :  10 16  8  ::  112  :  x 

20_        _20 

46         216 
_12        _12 

560        2600 
520 

X  =  ^^^il^^^  =  520  lb.  =  4  cwt.  2  qrs.  16  lb. 

d.  d,  £     8,     d. 

(8)...      10  :  7  ::  17 14  7 

7 

10)124  2  1 
£12  8  2^ 
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(9)...  12  cwt.  X  240  ==  2880  cwt.  =  144  tons 

8  cwt.  X  40  =    320  cwt.  =  J16  tons 

160  tons 

£      s,     d, 

rio)]oo  0  0 

160  <     4)10    0    g 
L       4)2  10    0 

12     6  per  ton 


(10)...     From  noon,  Marcli  10  to  8  p.m.  March  16=6J  days 

min.  sec. 
Time  gained  in  1  day  =  2  30 

?i 

15     0 
50 

Time  gained  in  6^  days  s=  15     50 
•\  the  clock,  at  tlie  latter  date,  will  show  15  min.  50  sec.  past  8. 


BXEEGI8E  XLIX. 

(1) . . .  (479)«  =  479  X  479  ==  229441 

(83)»  =  83x83x83  =  571787 

oz.  dwt.  grs. 
(2)...         11  13  17       (3)...     125)1500000 

15  14  19  "60)12006  minutes 

^^  ^  1^               200  hours 
44  18  1  2_ 

_20         Hi  X  2  =^  23)400(17  days 
o9o  23 

24  170 


3593  161 


1796 


9  hf.  hrs.  =  4J  hrs. 


°^  Ans,   17  days  4^  hours 


88 
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(4)... 

5  cwt.  25  lb.  =  9360  ounces 
7  lb.  6  oz.  =s  120  ounces 

9360-T-120  =5  78  boxes 

(5)... 

cwt. 
2 

4 

9 

28 

279 

qr. 
1 

lb.            cwt.  qrs.  lb.              mi. 

27    :    3  2  11   ::   45 

4 
14 
28 

403 

13      5 
^^m^n      65imles 

9 


ac.    ro.  per. 


85 


{ 


7)2    1    8 


1  ro.  12  per.  17f  yds. 


(7) . . .30  inches  x  108  =  3240  inches  =  90  yards  per  minute 

7  miles  =  12320  yards 

90)12320 
"60)136|  min. 

2  hrs.  16f  min. 

£       8.     d. 
(8)...  36    1     6 

_20 
721 
rf.       12 
9*.  9d.  =  117)8658(74  gaUons 

819 
468 
468 

74  gallons  of  ram  cmd  water 
63  gallons  of  rum 

II  gallons  of  water 
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(9)... 


(10). 


(1)... 


ac  TO. 
(2)... 9  0 
_4 

36 
40 

1475 
30i 


16  cwt.  2  qrs.  24  lb. 

=  1872  lb. 

lb.  Av.          lb.  Av. 

lb.  Tp. 

144    :     1872    :: 

175     :     X 

13 

X  =  ^^'^?^/-"  =  2275  lb.  Troy 

£     8,    a. 

57293  penny  stamps  : 

=  238  14    5 

2347  twopenny  „    : 

=    19  11    2 

564  fonrpenny  ,,    : 

=     980 

373  sixpenny     „    : 

=     966 

253  ninepenny  „    : 

=     999 

£286    9  10 

EXEBGI8E  L. 

£    8,     d. 

1  half  sovereign 

=  0  10     0 

4  half  crowns 

=  0  10    0 

5  florins 

=  0  10    0 

69  shillings 

=  3    9    0 

67  sixpences 

=  1  13    6 

9  fourpenny  pieces 

=  0    3    0 

26  threepenny  pieces 

=  0    6    6 

89  pennies 

=  0    7    5 

93  hal^ennies 

=  0    3  104 
=  0    0    4 

18  farthings 

1  Australian  penny 

=  0    0    1 

1  Belgian  hafi^enny 

=  0    0    0^ 

383  coins 

£7  13    9i 

po. 

35 

Proof. 

9)401568|  sq.  feet 

44618f 

At 

»i— CK^? 

40)1475 

4)36    35  po. 

44250 
368| 

446181 

9  9  ac.  35  po. 

4015681  Bq,  feet! 
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(3) ...  1  yd.  3  qrs.  2  nails  =  30  nails 

55  E.  eUs  2  qrs.  2  nails  »=  1110  nails 

1110-5-30  =  37  lengths 

(4) . . .   20ff.  -  7A  =  Ids,  Bd,  remaining  from  eacli  pound 

:      X 


8.      d. 

£      8,      d.             £ 

19    5    : 

:     713  11    3    ::    i 

12 

20 

233               14271 
12 

171255 

X  ac:  -T--jr^r—  =  £735,  gross  income 
233  • 


(5)...  66  shillings  =  198  fonrpenny  pieces 

1  lb.  silver  =  12  ounces 

_20 

240 
_24 

960 
480 


r  2)5760  grains 
198^  9)2880 
L 11)320 

29xT  grs.  =  1  dwt.  9^  grs. 


8.      d,  £       8,  dt 

(6)...  3  gross  exercise  books  47  6  =  7     2  6 

15  doz.  copy  books 4  9  =  3  11  3 

3   „    account  books...  23  6  =  3  10  6 

3  reams  foolscap  paper  14  6  =  2     3  6 
10  gross  steel  pens 2  9  =  1     7  6 

4  doz.  framed  slates...     5  6  =  12  0 

£18  17  3 
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£    8.     d.  £8.     d,  yds. 

(7)...  18 11  loj  :  21  8  li  ::  29|  :  » 

^  _20         _4 

371  428         119 

12  12 

4462  5137 

.  2        2 

8925  10275 

137 
x^M^M  ^  137  qrs.  =  34i  yards 

7? 


^.    <{.           :£      8,  d, 

(8)...                 85i  lb.  tea  2  10  =  12     1  6i 

78|  „    „  3    3  =  12  15  li 

163|                       £24  16  8 

8,  d,  £         8,    d, 

163}  lb.  tea     3  4  =  27    5  10 

cost  price      s=  24  16  8 

profit                 £2    9  2 


(9)...  21  men       2  9  per  day  each  =  2  17  9 

12  women  1  8      „  „       =10  0 

27  boys      1  2      „         „       =  1  11  6 

5     9  3  per  day 


£32  15     6  per  week 
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010) . . .  14  lb.  butter  at  13(«.  per  lb =0  15     2 

40  eggs  at  9d.  per  dozen =0     2     6 

4  couples  fowls  at  3a.  dd.  per  couple  =  0  1.3     0 

receipts  =  £lT.0~~8^ 

s.  d.                        £     8,  d. 

8i  lb.  beef     at  0  7    per  lb.  =  0    4  Hi 

I  „  tea        „  3  10        „       ==  0     1  11 

3     „   sugar    „  0  5^      „        =0 

9  J  yds.  print  „  0  9   per  yd.  =  0 

7    „     calico,,  0  8        „       =04  8' 

1  pair  boots  =086 


m. 


expenditure  =  £1     8     6j 


£    8,     d, 
1  10     8 
1     8    6i 


money  taken  home  =       2     1^ 


UXJEBGI8E  LL 

(1)...A  Prime  Ntmberis  a  number  that  is  divisible  only  by 
itself  and  by  unity. 

The  Greatest  Common  Measure  of  two  or  more  given  num- 
bers, is  the  greatest  number  that  will  divide  each  of  the 
given  numbers  exactly. 

The  Least  Com/mon  Multiple  of  two  or  more  given  num- 
bers, is  the  least  number  that  is  divisible  by  each  of  the 
given  numbers  without  a  remainder. 

(1)     23  29  31  37  41  43  47  53  59  61  67  71  73  79 

(2)    1073)1421(1 
1073 

348)1073(3 

1044  G.  0.  M.  =  29 

29)348(12 
29 

"58 
58 
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(2)... 


(3)... 


(4)... 


(5)... 


(3)    2)4    6    6    7    8 


2)2    5    3 


7 

"7" 


4 
2 


16    3 
L.C.M.  =  2x2x6x3x7x2  =  840 

Propel'  Fractions :  -J,  xij  fl 
Improper  Fractions :  |,  V,  -J-S 
Mixed  Ntmh&rs :  3f,  4f,  17-ft- 
Compound  Fractions  :  g^  of  f ,  ^  of  4  of  -^ 
Complex  Fractions  .*  5  3J    ^   ^ 


f  ^ 


221^17^13    285    19^16 
272'  17      16'  361  "^19      19' 

713_^23^31 
989"^23      43' 

172K  ^  (17x36) +  25  _  637. 
'^  36  "36" ' 

0Q19  _  (29x47) +  19  _  1382 . 
^^^ 47 iT' 

A77  3  -  (47x86) +  73  _  4068 
*^" 85 ^' 


■ffF 


23"  ""  "^^^^ ' 


1087 
69 


=  18H; 


86 

2377 
94 


=  25tf 


(6)...2«.  6(?.  =4of£l 

3(«.  =  ^^  of  2«.  6d 
id.  =5  :^  of  3d. 


7597  0 

d, 

0  : 

949  12 
94  19 
23  14 

6 
3 

9| 

0  =s  value  at  £1  each 


£1068    6    6| 


(7)... 


1».  =  3^  of  £1 
6d.  =  ^  of  Is. 
lid  =  i  of  6d. 


£        0. 
42637  0 

d. 
0 

2131  17 

1065  18 

266  9 

0 
6 

£3464    5    1^ 
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£       8,     d. 

(8)...  Value  of  stock  =  1786  17  11 

VaJne  of  farnitufe  =    325     0     0 


Total  value  of  effects 

=  2111  17  11 

£8.             £ 

3782  10    :    1    :: 

2                  2 

£       8,    d, 
2111  17  11 
20 

7565                  2 

42237 

X 


12 


606855 


67 
X  =  2x^|gg  =  13M  =  Us.  2d.  in  the  £ 

£      8,     d. 

(9)...         108  gallons  at  d^d.  per  quart  =  660 

profit  =  18    6 

cost    £4  17    6 

(10)...  13+17+23+29  =  82 

3526-t-82  =  43 

43x13=    6591 
43x17=    ?3lk 
43  X  23  =    989  >^^^^^ 
43x29  =  1247  J 


EXEB0I8E  ML 


cyds.  eft.  cin. 

1)...  43    0    573 

(2)... 

56040  fourpenny  pieces 

27 

4 

301 

30)224160 

86 

7472  half  crowns 

1161 

1728 

ac    ro.  per.  yds. 

9861 

(3)... 

59    2  25  23 

2322 

3x9  =  27 

8127 

178    3  37    8i 

1161 

9 

2006781  cu.  inches 

1610    3  15  16 
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(4)... 


1  gniDea  =s  42  sixpences 
_14 

12)588 

49  dozen 


(5)...2«.  6d,=lof£l 
Iff.  3(£. 

2d.=^o£28.  6d. 


I  of  28.  6d. 


£ 
2319 


8, 

0 


0: 


syalne  at  £1  per  sq.  yd. 


289  17     6 

144  18    9 

19.  6    6 


£454    2    9 


(6)... 


6    4     8  ^  225  +  140+168  _  533 
y'^'S    15 


315 


315 


1218 


7|-3|  =  7n-Zn  -  3M 


(7)...  (I  of -ft- of  3f)x  (4  of  I  of  3 A) 

2  6 

j)f  11    ^  '^f  ^^n     121     ^^^ 


(8)... 


2  roods 

1  rood 
20  per. 
10  per. 

5  per. 

2iper. 


£    8.    d, 

2    4    0  =  value  of  1  acre 
11x12+1  =133 


24    4    0 
12 


of  1  acre 
of  2  roods 
of  1  rood 
of  20  per. 
of  10  per. 
of   5  per. 


290 

8 

0 

2 

4 

0 

1 

2 

0 

11 

0 

5 

6 

2 

9 

1 

sf 

£294  15    3| 
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(9)... 


8.    d. 

£    8.     d. 

cu.  ft. 

4    6 

:    4  4   4^    : 

:    1000 

12 

20 

54 

84 

2 

12 

108 

1012 

e 


(10)... 


2m 

75        260 
a,  =  M^W  =  18750  CO.  feet 

18750-t-150  =  125  ctibio  feet  per  night 


8,    d, 

15  yds.    flannel 1     9 

12  pairs  stockings...  1     8 

A's  debt 

8,  d, 

7  lb;  tea 8  9 

9  lb.  c5offee...l  6 

10  lb.  sugar...  5^ 

B's  debt 


£      8. 

1    6 
1    0 


=  26 


d. 
3 
0 

3 


£    8  d. 

16  3 

13  6 

4  7 


2 

4 

4 

£ 

8. 

d. 

2 

6 

3 

2 

4 

4 

A  will  have  to  pay  B  1  11 


(1)...   149  gni. 
237  sov. 
117  or. 
235  bf.  or. 
67  fL. 
346  sh. 
149  sixp. 
77  fonrp. 


EXEBCI8E  Lin. 
£      8.     d. 


=  156    9 

0 

=  237    0 

0 

=    29    5 

0 

=    29    7 

6 

=      6  14 

0 

=    17    6 

0 

=      3  14 

6 

=      15 

8 

hrs.  min. 


(2). 

..Monday        13  15 
Tuesday       24     0 
Wednesday  24    0 
Thursday     24    0 
Friday         18  35 

103  50 

60 

£481    1    8 


6230 


nun. 
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t,    cwt,  qr,  lb.    oz. 

(3)...  43)15  18    1  27    3(7  cwt.  1  qr.  17  lb.  9  oz. 

20 

818 
301 

17 
4 


43)69(1  qr. 
43 

26 

28 

43)765(17  lb. 
43 

325 
301 

24 
16 


43)387(9  oz, 
387 


s.    d.  (5)...     3817^  347  _  11 

(4)...  3    8  per  lb.  5205   *   347  ""  15 

7x11+2=79 


5    8 


10894   .   419       26 


11'  19693       419       47 

14    2    4  5)7  15  19  35 

7    4  7)7    3  19  .  7 

8  oz.  =  1  10  1    3  19    1 

4  oz.  =  11 

2  oz.  = 5^  L.C.M.  =  5x7x3xl9«  1995 

^14  12  loj 

(6)...        5|+7*+9|+13^  =  34+|+*+|+| 

^  Q^_,_  945+504+180+700 
"^  1260 

— .  QyL  I  2329 
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$,  d,  8,  d, 

0)"^    prs.  Cotton  Hose    2  3=  13  6 

4      „    Lambswool  Hose    ...  2  9  =  11  0 

9      „    Cotton  Half-hose    ...1  6=  13  t> 

6      „    KidGloTcs 2  9=  16  6 

7i  yds.  Flannel     1  9=  13  1^ 

4   Silk  Handkerchiefs    4  3=  17  0 

^4  4  7i 

(8)...  65  gallons  =  520  pints 

40 

8 

1    '^ 


520-1- If  =  S^x^^  =  820  bottles 


<S7fX,  qrs.    lb.  lb.  4.      d. 

(9)...       2  3  21    :    112    ::    3   ii    :    « 

j4  12 

11  47 

_28 

329     16 
X  =  i^i^  =  \U,  =  \8.  4d.  per  cwt. 

7 

mi.  mi.  hr.  min. 

(10) ...     5i  at  the  rate  of   4  per  hour  would  occupy  1  22^ 
811  „  25       „  .      „  3  15 

95  miles  time  occupied  by  jonmey  «  6     0 

Average  rate  per  hour  =  95-5-6  =  15f  miles 


EXEECISE  LIV. 

(1)...   1.       (71^8-419  +  215)  x(6i4+ 219-376) 
=  589  X  457 
=  269173 

2.       (24263  -  9879 + 11337)  -f-  (826  -  537) 
=  25721-5-289 

=  89 
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ac.  ro.  po. 
(2)...  9     3  36 

4 


40 


1596 
30i 

47880 
399 

48279 

yds.     hf.  yds. 2 

115i  =  231)96558(418  yards 
924_ 

415 
231 


1848 
1848 


(3)... 


(4)... 


£       8. 

S6  gallons  at  5^.  per  quart  =  30 

cost       2    0 

d. 
0 
6 

profit         19 

6 

£    8.     d. 

1  17    6 

9 

16  17     6  value  of  1  ox 
4 

3)67  10    0  value  of  4  oxen 
£22  10     0  value  of  each  horse 

f\\  44.— JL  —  143   „ii?  —    31   .  0—45.  —  44  • 

\0).,.  -f-g-      Tfj  —  ^irS      TUTS  ~-  TiF¥»    *^       ^T   —    *r  > 

(6)...  (f  of  ^  of  3J)  X  (A  of  }  of  8) 

=  5xlx^^xlx^x?=^  =  U 
?     3  ? 

S2 


100 
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(7)... 


|gui.  =  |xV=-4^  =  18  4i; 
•^sov.  zs-^x'V' =  W  =    8  4; 


(8)... 


men 
20 


men 
15 


3     21 
2 


da. 
42 


X 


da. 


^  da.  =  3H  da.    Ans.  31 J  x  2  =  63 


(9)... 


B,  d. 

5  0 
2  6 
7i 


iof£l 

£          B. 

1752  0 

d. 
0 

^  „  5».  ^ 
^  ,,  2^.  6d, 

438  0 

219  0 

54  15 

0 
0 
0 

=  Talne  at  £\  eac 


£711  15    0 


8.       d, 

10  0 

5  0 

2  6 

5 


=  i  of  £1 
lOfi. 


■ff 
1 


i  = 


» 


1 


5d. 


^       28.  Qd. 


hd. 


£      8.    d. 

967    0    0 


=  value  at  £1  ea< 


483  10    0 

241  15    0 

120  17    6 

20    2  11 

1    0    1| 


£867    5    6f 


8,    d, 

10  0 


2  6 
1  3 
2i 


£      8.     d. 


=  i  of  jgl 


i  „  io«> 

^  „    2s.  Qd. 
^  „    1^.  3ei^. 


589  0 

0 

3 

1767  0 

0 

294  10 

0 

73  12 

6 

36  16 

3 

6  2 

8i 

£2178    1     H 


=  value  at  £1  ei 
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(10)...      Sdoz.  Port.... 
6    „     Sherry. 


s. 


8, 


» 


.48  =  240 
,38  =  228 


104)468(4*  Qd.  per  yard 
416 

52 
12 


104)624(6i. 
624 


BXEE0I8E  LV. 


(1)...  129 

329 

1161 

258 
387 

47)42441(903 
423 


or  thus, 


141 
141 


lb. 
(2)...    28)756439 

4)  27015  19  lb. 

20)     6753    3qrs. 

837  13  cwt. 

Ans.  337 1.  13  cwt.  3  qrs.  19  lb. 


(3).. 


(4)...        629)777(1 

629 

148)629(4 
592 

37)148(4 
148 

G.C.M.  of  629  and  177  =  37 


793  sixpences 
113  hf.  crowns 


£    8.  d. 

: 19  16  6 

:14    2  6 

£5  14  0 


37)1073(29 
74 

333 
333 

G.C.M.  required  =s  37 


3)17 

25  36 

51  85 

5)17 

25  12 

• 

17  85 

17)17 

5  12  17  17 

1    6  12     1    1 
L.C.M.  =  3x5x17x5x12  =  15300 
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5        2 

(5)...  25     6  ^^  J2^10_.3 

42     12       42     &       T  ""  ^ 

7 

2 


(6)...  2|    :     7f    ::    »    :    19^ 

5 

2 

(7)...  12igiu.  =  13    2    6 

6x5  =  25 

66  12    6 
6 


328    2    6  value  of  25  oxen 
190    0    0 


66)138    2    6(£2  28.  6i.  each  sheep 
130 

8 
20 


66)162(2«. 
130 

32 
12 


65)390(6i. 
390 


(8)... 


hrs.  da.            hrs.                   tr. 

10x7    :    24x*   ::    36    : 

tr. 
108 

2            ^ 
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(9)...  121  +  91+7^  =  30 

1  sovereign  -5-  30  =  8d. 

Sd,  X  12|  =  8«.  6d.y  John's  sliare 
8d,  X   9|  =  6s.  6cZ.,  George's  share 
Sd,  X   7i  =  Bs,  Od ,  Edward's  share 


£    s.      d, 

(10)...  1  quarter  malt  3  10     0 

10  lb.  hops  at  28.  ed.  15    0 

£4  15     0 
£     8.     d, 

3  bar.  =  108  gal.  at  16c?.  =  740 

cost     4  15    0 
profit  £2~"9~0 


EXERCISE  LVI. 

ac.  ro.  po.   yds. 

(1)...     9    2  27  19i  Proof. 

^                                    46816  sq.  yds. 
38  4 

_-*2  ^^\    ^^^i  / 11)187264 

1547  30i=12l|   /    >^^24       1,,  ,,,     , 

m  40)1547  7  /  ^^  ^™-=i^i  yd«- 

^gj  ^)58  27  poles 


4^816  sq.  yds.  ^  ^'-  ^  "^-  ^^  P^'  ^^^  ^^^^ 


ctu  in. 
(2)...  r 12)3685824 

3728^  12)307152 
L  12)25596 
07  r  3)2133  cu.  ft. 
I  9)^1 

79  cu.  yds. 


104 


KET  TO  6RADUATKD  EXERCISES  IN 


(3)... 


(4)... 


w.       da.  hrs.  min.  sec. 
r 5)5616    2  23    3    0 
31 5  <^  7)1123__1^3j48J6 
L  9)160    3    6  49  48 


17  , 

5  19  25  32 

Ans,  17  w. 

5  da. 

19  hrs.  25 

min.  82 

sec. 

13   . 

18^^-  = 

'i 

7 

1 

s. 
91 

■"  6  " 

£    s, 
=  0  15 

d. 
2 

19  19    ?0      95       ^1.  1^ 

2-4^"^-  =  ^^^  1  =-6  =^1^1^ 
6 

<2.  jS        a.     d. 


£1  11    0 


(5)...l.  10  0    =iof  £1 
18    =  f  of  105. 
2  J  =  |of  1«.  Sfi. 


547    0  0  =  value  at  £1  pep  yd 

273  10  0 

45  11  8 

5  13  11^ 


qr.lb. 


£324  15    7i 
£     s»     d. 


2.     1  0  =  ioflcwt. 


14    =ioflqr. 
7    =  I  of  14  lb. 
8i  =  iof  71b. 


4    4    0  per  cwt. 
4i 

0 


16  16 

1    1 

10 

5 

2 


0 
6 
3 


TO.  per. 


£18  15    4i 
£    8,     d. 


3.    2    0  =  i  of  1  ac. 


20  =  i  of  2  ro. 
5  =  iof20p. 


1  16    0  per  acre 
12x12  +  5  =  149 

21  12    0 
12 


259 
9 


4 
0 
18 
4 
1 


0 
0 
0 
6 

H 


£269    7    7^ 
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(6)...  12  Mahogany  chairs 32     6  =  19  10  6 

2  Arm-chairs  38    6  =    3  17  0 

49^yds.  Brussels  carpeting...    4  10  =  11  19  3 

1  Hearfch-rug 18  6 

18  yds.  Crimson  damask 3    9=376 

£40     2  3 


^^^"  I    :    ^    : :    10225    :    x 


2045 

•      ^x,|xM  =  £^^=£345018..9i. 
0       16  1  16 

8*     cla*  8,      d&.  t» 

(8)...  62x14     :     126x62     ::     3     :     X 

^^^2x2?>i?  =  27tons 

(9)...       The  first  is  to  receive  a  cer^am  «ttm; 

The  second  j^ll7  9«.  6i.  less  than  this  snm ; 
The  third  (£117  9«.  6(i.+£94  7».  6c2.)  less. 


£       «.      <2. 

1358  11     0 

£ 

1. 

<;. 

117 

9 

^1 

117 

9 

4 

=329    6    6 

94 

7 

6i 

3)1687  17  6 

The  first  will  receive    £562  12  6 

117    9  6 

The  second        „  £445     3  0 

94    7  6 

The  third  „  £350  15  6 
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(10)... From  noon  to  8  a.m.  on  tbe  following  day  =  20  hours 

20       5 
The  dock  will  gain  ^  or  -  of  4i  min.  in  20  hours 

^        24       6         ^ 

min  ^ 

I  of^'=lxl  =  ^  =  ^  minutes 
o  p     ^         4 

2 
/•  the  hands  must  be  set  at  3|  minutes  before  12 


(1) 


EXEBOISE  LVn. 


far.                                       ac. 

4)236565                (2)...     79 
12)59141i 

21)4928    5i                   238 

pTii.  234  14/f.  54^. 

ro.  po.  yds. 

2  24  15 

3x6  f  1=19 

3  33  14| 

6 

^                      ^            1433 

79 

1513 

3    0  28 
2  24  15 

1  25  12J 

(3)...  From  March  19  to  May  31  =  73  days  =  i  year 

5)13    2    6  =  12^  fcniaeas 
£2  12    6 


(4)...  (|0fT2i,)x(#0fi^) 


-iv7x3x^  =  21. 
8  ^ZP  ^    11       88' 

(|of6i)xaof2t) 
^  2 
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(5)... 


2  qrs.  19i  lb.  =  301  quarter  lb. 
1  cwt.  =  448        „ 

—  =  --   of  a  cwt. 
448       64 


23      . 

2-8^- 


3 
23     2; 

??    T 

4 


69 


=  17s.  dd. 


(6)... 


£      8. 

2  15 
1  10 


0 
6 


£200  185.  6(?.-h£4    5    6  : 
•*•  the  number  of  persons 


47 

47x2  =  94 


{?)... 


£    s,      d, 

5  10     0  per  cwt. 

4x4-t-l  =17 


22     0    0 
4 


qr.     lb. 
2     0 
1     0 
14 

3i 


i  of  1  cwt. 
J  of  2  qrs. 
I  of  1  qr. 
i  of  14  lb. 


88 
5 
2 
1 


0 
10 
15 

7 
18 

3 


0 
0 
0 
6 
9 


£98    9    8i 


(8)... 


per.    da. 

8x15 


per.     da. 

14x42 


X  = 


7 
7  Iji 
^^x^?x39 

"    ?x/^ 
^     5 
2 


£ 
39 


^1^=  £191  28. 
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E£T  TO  GRADUATED  EXEBCISES  IN 


» 


(9)...  Value  of  1  sheep  =  %  of  that  of  a  calf 

.'.  13  sheep  are  equal  in  yalue  to  (^  x  13  =)  ^  calves 
and  27  „  „  (f  x27  =)  V 

c.  c  £     8,  £ 

V    :    H-    ::    36  16  =  86|    :    x 


X  = 


29      23 

2 


=  £^  =  MQ  14». 


(10) . . .     He  walked  10  miles  in  2  hrs.  40  min.  or  160  min. 
he  walked  at  the  rate  of  1  mile  in  16  minutes 


mm.  mm. 

time  occupied  by  journey  =  16  x  22  =  352  =  5  hrs.  52  min. 

5  hrs.  52  min.  +  30  min.  =  6  hrs.  22  min. 

hence  he  reached  Windsor  at  22  min.  past  3 


(1) 


(2) 


EXEBOISB  LVnL 

8,    d. 

lb.  Jamaica  coffee  ...1     8 
Mocha        „      ...1  10 

Tea 4    4 

Sugar     0 

Honey    1 

Treacle  0 


4  boxes  Sardines 


3 
4 
2 


£  9.     d, 

=  0  7    1 

=  0  6    6 

=  0  10  10 

=  0  6  10 

=  0  4 

=  0  2    0 

=  0  4    8 

£2  2    3 


% 


1  gui.  +  l  sov.  +  l  cr.  +  l  fl.  =  £2  8s.  =  2304  far. 

2304)292608(127  of  each  coin 
2304 


6220 

4608 

16128 
16128 
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(3)...  4A+3|  =  44t+3/i  =  7H.  som 

4^-33  =  4^_3j»^  =r  IjPj,  diflference 

9 
4Ax3f  =  gx|  =  -^  =  16M,  product 

4 
2 

4A-3I  =  S  X  ^  =  ^  =  IM.  qiiotient 
3 

=  24+M+A+M+l! 

_  o,     2484+540+1215+928 
~      "^  2592 

=  24+M« 
=  24+l||H 

=  25Me 

(4)...  1.    i+TSir-H+T^  =  **+**-**+*» 

=  1$  =  H  =  lA 

2.  (l»_2>+3^)xM 

=  (m-2V^+3|i)xi| 

=  2MxM 

?S     25 

-  W  =  2^ 

88  , 

(5)-       .  i.nu.=-^x^7^  =  S'6 

20  ?p       1 

20 

8  for.=  8x^  =  160 

^■*-  ^^      ^  456  yards 
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E£T  TO  GBADITATEI)  BXEBCISES  VX 


(6)... 


(7)... 


(8)... 


s, 

1 

12 

d, 

6  : 

£      s.     d, 
:   380  1  3 
20 

£ 
'•  1 

18 

7601 

12 


X  = 


91215 
91215 


18 


=  £5067  10*. 


5     21 
^^^  =  105  yards 


£   8,     d, 

3  17    6  per  oance 

3x6+1  =19 


11  12 


6 
6 


of   1  oz. 
of  10  dwt. 
of   5  dwt. 


69  15 

"D 

3  17 

6 

1  18 

9 

0  19 

U 

0  9 

8; 

qrs.  lb, 
2     0  =  i  of  1  cwt. 


£77    0    3| 

£    s,     d, 
3  10    0  per  cwt. 
13 


1    0 
14 


^  of  2  qrs. 
of  1  qr. 
of  14  lb. 


45 
1 
0 
0 
0 


10 

15 

17 

8 

2 


0 
0 
6 
9 

2i 


bu.  pks. 
4     0  =  i  of  1  qr. 


£48  13     5J 

£    8,      d', 
2  16    0  per  qr. 
11 


1     0 
2 


of  4  bu. 
of  1  bu. 


30 
1 
0 
0 


16 

8 
7 
3 


0 
0 
0 
6 


£32  14    6 


ARITHMETIC   AND   MENSURATION.  Ill 

(9)...  18)229  10    Q 

12  15     0  cost  of  each  ox 
5 

£63  15     0  produce  of  5  oxen 

£      8.      d. 

229  10  0 

63  15  0 

165  15  0  cost  of  13  oxen 

32  10  0  required  profit 

13)198     5     0 
£l5    5    Oeach 

hrs.  wks.  hrs.  wks.  £      8, 

(10)...  11x8    :    14x9    ::    42    7    :    a? 

20 


847 


.=i^^  =  ^.  =  £60  12..9c^. 

jr/x^  4 

4 

EXEUGISH  LIX. 

in. 

(1)...         12)4876329  (2)... 

3)406360  9  in. 

220)135453  1ft. 

8)  615  153  yds. 

76  7  fur. 

Afis.   76  mi.  7  far.  163  yds.  1  ft.  9  in. 
(3).. 


561  33 
759'*'33 

-17. 
23' 

1645  .  47 
2209  •  47 

35 

"47' 

1166  53 
2067'*'53' 

II 

CO  to 
CO  to 

2)16,  12,  20, 

18,  30 

2)15,  6,  10, 

9,  15 

3)15,  3,  5, 

9,  15 

5)  6,  1,  6, 

3,  5 

•  • 


1,     1,     1,     3,     1 
L.C.b.  =  2x2x3x5x3  =  180 

_7_    JL     1  3     i.1      1^    «♦        75       117     110     114 

TTj  TjTj  'iJSi  Tff>  "SU  —  TSJfi  TTT7>  TylT*  TBD*  T¥TJ 


112  KBT   TO   GEADUATBD  BXBKCISBS  IH 

(4)...  lK(Aof-,Sr) 

£ 

(5)...      \    '.    H  ::  300  :  « 

25 

2  ;g    1        2 


a; 


cwt.  qp.  lb.     lb.      £,    «.  d. 

(6)...    2  1  22  :  \    ::  5  2  9 

4  _2p 

9  102 

28  •     12 


274  1233 

a^- ^  =  4^.  per  lb. 

ac.  po.  per.  yds. 

(7)...  1  3  34  6i 

4 

7 
40 


a; 


314 
_30i 
9425^ 

78| 

628)9504(18  hours 
528 

4224 
4224 

a.  <2.   £  9,  d, 

(8)...    51  yds.  Brussels  carpeting  at  4  9  =  12  2  3 

39    „    Kidderminster  „       at  3  3  =    6  6  9 

difference  in  expense  ss  £5  15  6 
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V»  Sm  O*  V» 


(9)...        Cost  of  Iqr.  of  each  1=66 +48 +  30  =  144 

£540  =  10800s. 
10800—144  =  75,  quarters  of  each 


(10)... 


men   da.         men  da.             ac. 

ac. 

13x4    :    xx2   ::    32^    : 

4 

21i 
4 

130 

85 

17 

EXEB0I8E  LX, 

(1)...             137  guineas =  143  17  0 

119  sovereigns =  119     0  0 

83  half.guineas =    43  11  6 

59  half-sovereigns . . .  =    29  10  0 

157  crowns  =    39     5  0 

225  half-crowns  =    28     2  6 

97  florins    =      9  14  0 

353shimng8    =    17  13  0 

£430  13  0 

(2) . . .  (89)^  X  (37)3  =  89  X  89  X  37  X  37  X  37 

a  401222413 


grs. 

(3)...  24)4245070 

20)176877  22  grs. 

12)8843  17dwts. 

736  11  oz. 

Aiw.  736  lb.  11  oz.  17  dwts.  22  grs. 

I 
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£      s,      d. 

«. 

£       s.   d. 

(4)... 

1266- 33    4      : 

20   :: 

267    0  10 

20 

20 

X 


25133  5340 

12  12 


301G00  64090 

17 
%^y^^W$_  —  17^,  ^  4^,  3^;,  in  the  pound 

4 

f.    <{• 
(5)...  2  Poor  rates    =3    0 

Highway  rate       0    6 
Church  rate         0    4^ 

3  104  in  the  ponnd 
6x11  =  56 


19    4i 


11 


£10  13    \\ 


(6)...  l_(^ofi#ofi4) 


3     10 


1  13    17 


(7)...  21+31+6,^  =  lO+l+^+T^ir 

_,f.,  136+200+252 

"^"■^ 360 

-lO+HJ 
=  10+1^1^ 
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(8)...  (I  of  A  of  6^)  X  (A  of  il  of  7i) 

2  ^ 

=  V  =  3|; 

(Uofi|of7i)-f.(|ofiof5J) 
=  1 


(9)...  Ae.  ^3,.  =  225  fftrthings 

T  80V.  »5  960  filrtliings 

H^  =  if  of  a  sovereign 

4 

^cwt.  =1^ x^  =  68  lb.  =  2  qrs.  12  lb. 

AO  ^P  1 

(10)...  4    4  _  36-28  _  8 

7""9  63  63 


8 


^  =  32  gallons 

gal. 

1      ::      32       :       x 


4 

a,«§x2?=:  252  gallons 
?      1 


i2 
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EXEBGI8E  LXI, 

W1309  .  31  —  4  2  .  2014  .  « 3  3 »  . 
1705  •  TT  —  Ty  »  3551  'Try  —  TT  > 

1495)2145(1  65)2795(43 
1495  260 

650)1495(2  T95 

1300  195 

195)650(3  .^  ^5  ia  ^he  G.C.M.  required 

"65)195(3 
195 

G.C.M.  of  1495  and  2145  =  66 

(2)...        6J+7^+9^  =  21+f +^+T^ 

„,  .140+105+84 
=  21+ jgg 

=  21+4M 
=  21  +  1^1^ 

9^-71  =  9M-m  =  nh 

(3)...  (i^  of  II  of  2^)  X  a  of  I  of  4f) 

5      5  2 

^  3 
2 

(^offofl8)-f.aof^of2f) 

=  fx?x^?x§xlixl=-§?=8i 

?      4 


ABUHUSTIC   AND  UENSDKAHON. 
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(4)... 


(5)... 


14^. 
1 

lO^J.  =  357  halfpence 
guinea  =  504         „ 

m  =  ii 

of  a 

guinea 

39 
64 

SOV.  : 

5 
_39    2P_ 

s. 
195 

16 

=  12 

11 

48 

week 

^1  -^ 

r " 

hrs. 

77 
'  2 

hrs.  xnin 
38  30 

29 
36 

day 

2 

0     1  " 
3 

58 
3 

hrs. 

19  20 
19  10; 

(6)...     See '' Answers," 


(7)...     See  ''Answers:* 

32)23-00000(-71875 
224 

60 
32 


280 
256 

240 
224 


160 
160 


80 


{ 


8)47 


10)5-8750 


•5875 
/.  U  =  -5875 


Or  thus : — 


I   8)5-75000 


71875 


.%  U  =  -71875 


r5)69 

125  <  5)13-80_ 

L  5)2-760 

•552 

/.  T%  =  -552 
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(8)...     '15:=^=^%;  •235=T^=,iVD-;  'O^^^rth^^l 
'  -1875  =  TW(fir  =  A;  -0036  =  xrft/W  =  irA^ 

(9)...  -009x10  =  tAttxIO  =  ^^tt  =  '09, 

•009x100  =  TT^xlOO  =  T^  =  -9, 
•009  X 1000  =  T^  X 1000  =  9 ; 

•23-f.lO  =  t^XtV  =  t^  =  -023, 
•23-MOO  =  ^^x^  =  TiAAnr  =  '0023, 
•23-1-1000  =  ^Xx7Anr=    jf^^      =-00023 

(10)...     See  ''Answers." 

EXEB0I8E  LXn. 

hrs.  xnin.  hrs.  min.  hrs.  min. 

(1)...        Prom  8    6  a.m.  to  3    51  p.m.  =  7    45 

60 


465  minutes 


lb. 
(2)...  112 


M 


224 
56 


12)280 


23    4  selling  price  per  cwt. 
17    9  cost  price  per  cwt. 
5     7  profit  on  1  cwt. 
6i 


1  13    6 
2    9i 

£1  16    4  profit  on  6i  cwt. 


ABIIHHSTIC   AND  UBHSUBATIOM. 


119 


(3)... 


7*x6JxAx^xfxlfx^x| 
5      3  2      $ 

=  10 


(4)... 


14 


(5) 


(6) 


(7)... 


18^-  = 

.13, 

<^^  =  182  pence 

£1 

13«. 

lOof.  =  406  pence 

m 

^ii  =  ^ 

4  days  16  hours  30 

minutes  =  6750  minutes 

1  week  =  10080  minutes 

T^^?i^-H|*  =  /Aofaweek 

7-35 

19-006 

150 

•525 

40-32975 

•1075 

109-67025 

13-34125 

40-32975 

726-305 

405-26)15168-8818(37-43 

19-216 

12157  8 

4357830 

301108 

726305 

283682 

1452610 

174261 

6536745 

162104 

726305 

121578 

13956-676880 

121578 

120 


KEY  TO  GBADUATED  EXEBCISES  IN 


(8).. 


2    qrs. 
14    lb. 
7    lb. 
3ilb. 


£    s.     d, 

6  10    0  per  cwt. 

4x4+1  =  17 


22  0  0 
4 

of  1  cwt. 
„  2  qrs. 
„  14  lb. 
„  71b. 

88  0  0 
5  10  0 
2  15  0 
0  13  9 
0  6  lOi 
0  3  5| 

£97    9    Of 


4bn. 
2bu. 
Ibu. 
Ipk. 


i  of  1  qr. 
i      4i  bu. 


» 


„  2  bu. 
Ibu. 


» 


£    «.     d. 

2  18    0  per  quarter 
4x7  +  1  =29 


11  12 


0 

7 


81  4 

0 

2  18 

0 

1  9 

0 

0  14 

6 

0  7 

3 

0  1 

9| 

£86  14    6| 


£     8,     d. 
84  gui.  =  88    4    0  per  acre 

4x4+1  =  17 

352  16    0 
4 


2    ro.    = 
1    ro.    = 
20    per.  = 
2^  per.  =  f  „  20  per. 


tof  1  ac. 
2  „  2  ro. 
i        1  ro. 


» 


1411 

4 

0 

88 

4 

0 

44 

2 

0 

22 

1 

0 

11 

0 

6 

1 

7 

6| 

£1577  19    0} 


ABITHMETIG  AND  HENS1TBATI0N.  121 


per.  da.  per.  da.  gaL  bar.     gal. 

(9)...  6x8     :     6x»    ::     7i     :     2  =  72 

A  _? 

15  144 

8 

xnin.  sec. 
(10) . . .  one  gains  4     35  in  24  honrs 

the  other  loses  3     45  in  24  honrs 

.%  there  is  a  difference  of  8     20  in  24  honrs 
From  Saturday,  6  p.m.  to  Tuesday,  noon  =  ^Q  hours 

hrs.  lirs.  min.  sec. 

^^    :    ^^    ::    8   20 
4         11      11 

4)91    40 
min.  22     55  sec. 


EXEB0I8B  LXm. 

hrs.  min.  hrs.  min.  hrs.  min. 

(1)...  From  3  44  a.m.  to  8  18  p.m.  =  16  34 

60 


994  minutes 


(2) . . .  4000  tons  =  80,000  cwt. 

s.    d.  £ 


10  0=  i  of^l 
6  =  3^,,  lOs. 
3  =  ^   „  6d. 


80000  =  value  at  £1  per  cwt. 


40000 
2000 
1000 

£43000 


122  KET  TO  GRADUATED  EXERCISES  IN 


(3)...  357)425(1 

357 

68)357(5   G.O.M.  =  17 
340 

17)68(4 

68 

391)667(1  23)713(31 

391  69 

276)391(1  23 

276  23 

115)276(2 

230       G.O.M.  required  23 

46)115(2 
92 

23)46(2 
46 

G.C.M.  of  391  and  667  =  23 


(4)...  2)8  7  9  14  15  36  63 


3)3  7  9 

7  15  18  63 

3)1  7  3 

7    5    6  21 

7)1  7  1 

7    5    2    7 

11115    2    1 
L.C.M.  =  2x3x3x7x5x2  =  1260 

(5)...  l3+2-H3f  =  6+i+l+f 

_^  ,189+140+225 

"*■  315 

=  6+1^1 

9  . 


n-^  =  7^-m  =  m 


AKITHMBTIC   AND  MBNSmiATION.  123 

2 

.? 

3 
=  V=23i; 
3 

(7)...  11«.  lOJcZ.  =  285  halfpence 

1  sovereign  =  480         „ 

W^-^H  =  ^  of  a  sovereign 

98.  7^.  =  231  halfpence 
1  guinea  s=  504  hali^ence 

Ui-^^  ="  ik  of  B,  games. 

W-  llgui.  =  ^x?^«^  =  0     9     7i 

24^  ^i     I         8  ^ 

5 
19  19     20       95       ^  TT  1^1 

g2B0V.  =  -^xf  =-g-=:0   1110i 

8 

17  17    5       85       ^    Q    ^1 

—  cro.  =  —  x-^  —  =  0    o     D« 
24  24    1       24       ^    ^    "5 


^«.  =  };^xlh.=  ^d.=:0    0    8i 
10     1  4 


3 

n 

16'-      ;^ 

4  £1     5    8| 

(9)...     3^  yds.  Longcloth 1     l'=    0  3     9i 

I  yd.  Irish  Linen  3     6  =    0  1     3i 

SButtons  =    0  0    4 

Making  =    0  2     9 

Cost  of  each  shirt =    0     8     2i 

12 

Cost  of  a  dozen  Rhirts  . . .  =  £4  18     3 


I 


124  KET  TO   GBADUATED  EXERCISES  IN 

(10) ...      1  woman  can  do  ^  of  the  work  of  a  man 
.".  5  women  can  do  (^  x  6  =  )  3^  times  the  work  of  a  man 

^+H  =  m    :    7   ::    is 
3  2        _j 

3)30 
10  days 

EXEEGI8E  LXIV. 

(1)...   ^        217  half-guineas =  113  18  6 

149  half-crowns =  18  12  6 

437  sixpences =  10  18  6 

519  halfpence =  1     1  7^ 

£144  11     \\ 

(2)...  £1167    3«.    IM  =  1120469  farthings 

£19  15«.     l\(l.  =  18991  farthings 

1120469-7-18991  =  59 

(3) . . .  3  yds.  3  qrs.  2  na.  =  62  naQs 

34^  yds.+43|  yds.  +  61i  yds.  =  139^  yds.  =  2232  nails 

2232-5-62  =  36  suits 

(4)...     17f  yds.  Silk  Velvet 7  6=      6  13  4 

29}    „     Lutestring  3  9=59 

19l    „     Flannel    1  5=      1     7  7i 

26|    „    Irish  Linen 1  8=      2     3  9 

£15  14    2\ 

(5)...       $_  4x^^32.  2|-^  V=    13    -13 
|'"7x9       63 '7        \        7x5       35 

^-  =  X  =  ^^  =  ^^  . 

4  44  AA  AA^ 


Mr  -  IL  =  -^7x12  ^  b^  ^  282 
8^       ^-^       101x10       1010       505 


ABITIIMETIG  AND  MEKSUBATION.  125 


(6)...       ^f  10)29  KcJ^0)S7 


40 


r  io)29_  5^  r 

I  4)  2-9  I 


4)  2-9  I   5)  37 

W6  'U 


on/ 10)61  f  10)137 


7625  L     5)  274 


•548 


(7)...  •076)608380(80-06  •0075)-94125(125-6 
6  08  75^ 

380  191 

380  150 


412 
375 


375 
375 


gm. 

(8)...         4)  2  -5625  =  11«  9^ 

12)  7-5  21 

20)14-626  11-8125«. 


145.  7^.  =    73126  of  sov. 


97500(^. 
4 

3-0000  fiar. 


E.  ells  yds.              £     «. 

(9)...           8|  :    19|  ::    i   2    :    » 

^  _4        20 

44  79 


X  =  ?^i^  =  ^«.  =  :ei  19«.  6i. 
^  2 


126  KET  TO  GBADUATED  EXEBCISBS  IN 

(10) ...  J  peck  X  365  =  273|  pecks 

1  quarter  =  32  pecks 

pks.  pks.  8. 

32    :    273J    ::    32    :    x 

_4  4 

128  1095 

.=  109^?  =  1^=:£1313..M 
4 

^  truss  X  365  =  121}  trusses 

tr.  tr.  £6, 

36    :    121*   ::   4  4    :    x 

3  3  20 


108  365  84 

7      . 

X  =1  ^^l^f^  =  ^8.  =  £14  35. 10§(L 
Ay?  y 

9 

Cost  of  oats    13  13    9 
„      hay     14    3  lOf 

£27  17    7f 


EXERCISE  LXV. 


sq.yds.  sq.ft.  sq.m. 

(1)...                                29  6  117 

34  8  93 

17  5  123 

65  7  79 


138    1    124 


ABITHMETIO  A3S[D  MENSUBATION. 


127 


(2)... 


■q.  yds 
596347 
4 

^     ,q"- / 11)2385388 
^JUi— 1^1^   11)216853 


Proo/. 


yds. 
28| 


40)19713  10 


}qr8.    yds. 
115=28| 


yds-  Tn? 


4)492  33  poles 
123  acres 

Ans.  123  ao.  33  po.  28|  sq.  yds. 


(3)... 


(4)... 


ac.      po. 
123    33 
4 

492 
40 

19713 
30J 

5914181 
4928| 

596347  sq.  yds. 


71|lb.  Coflfeeatl6  =  4  15 

cost  *=  3  18 


d. 
8 
9 


profit  =      16  11 


yds. 
17| 
_4 

71 


yds. 
19i 
J. 

78 


31 


£      9. 

9    3 
_20 

183 
12 


d. 
5 


X 


2201 


^  =  ?8ii^  =  2418i.  =  £10  K  6i. 

yds.  yds.  d. 

17|    :    23i   ::    2201    :    x 
_4  4 

71  93 

31 

^  ^  93x^ ^  2883(«.  =  £12  Os.  Sd. 
7X 


(5)... 


1    M±M  =  Mi±isr 
•  TfTsI    7|p3|| 

2 

_  359x^^^718, 
94x^?"'285" 
3 


9 


m    M 


2144  • 


128  e:et  to  gbaduated  exebcises  in 

2    2ii±&  =  ^2iii  =  l.  =  l  =  ?. 

•  Six 2^        V  ^  T       12      36      9 ' 

8     lfcM  =  l^HzM  =  ili  =  275^. 

•  4T^        iixV         W      275 


(6) . . .  13  C5wt.  2  qrs.  21  lb.  =  1533  lb. 

1  ton  =  2240  lb. 

iff^-^i  =  M*ofaton 

1  qr.  24^  lb.  =  105  half-pounds 


1  cwt  =  224 


99 


iM-»-i  =  if  of  »  c^- 


(7)...        -1876  =  im,  =  ,'y ;  -096  =  .^^  -  ^ 


(8)...  5      2  _  75  +  32^107 

16    15"°    240    '°240 

.-:fxJ0^xf.l0?.  =  £213..6i. 
1     ^^p       1         2 

2 


(9).. 

mpn  da.   hrs.            men  da.  hrs. 
.  8x7xl0i      :       10xiBX9 
2                          2 

21                        18 

£  «. 

::    14  14     ; 

20 

294 

£ 

:    27 

20 
540 

3 
4                  ^ 

?x7x?;x^^ 
;px;jjx??^ 

s:  12  days 

ARITHMETIC   AND  MBNSTJRATIOK.  129 

Biu     mu        mi. 
(10)... At  the  end  of  1  hour,  they  are  6|  +  7^  =  14 J  nearer  to 
each  other  than  at  the  commencement : 

,%  they  wiU  meet  in  (70-5-14^  =  ^  x-jfr^  ^-^  =)4|^  hours 
A  wiU  have  travelled  (6 J  x  4^=  V  x  W  =  W =)33t^  mileB 
B         „  „  (7i  X  4ff  =  y  X  W  ==  W  =)36H  miles 


EXUB0I8U  LXVI. 

(1)...         1711b.  Black  tea 4  4=3  1*5  10 

2|  „    Green  tea   5  4    =      14  8 

8|  „   Coffee  1  8    =      14  2 

4|  „   Cocoa  1  6    =        6  9 

21     „   Baw  sngar  4^=        7  10^ 

15     ,,   Befined  sugar ...     6|  =        8  li 

£6     7    5 

(2)...  1  acre  =  4840  sq.  yds. 

15j 

24200 
4840 
yds.  _  3630 
i  mile  =  440)76230~(173i  yards 

440 

3223 

3080 

1430 
1320 

"110  _i 

440      * 

hrs.  hrs.  da. 

(3)...  8i    :    13    ::    5i    ;    » 


130  KEY   TO   GBADCATED   EXEBCISBS  IK 

(4)...         8\^-^=8u-5u  =  m^. 

5 

(^)"»  Tff>  TB>  87  =^  IflOO*  "TwS*  Taw 

11^,  corresponding  to  ^,  is  the  greatest 
(6)...  lil=:  JL  =  ^=i 

9)7  15     3 

17    3 
5 


'4 

r: 


£4    6    3 


(7)...         19  weeks,  4  days,  12  honrs  =  3800  hoiiTB 

365  days,     6  honrs  =>  8766  hours 


•ffTfft  •  IT  —  Til 

(8)...  1.        (19-205- 7-65)  H- -3125 

=  11-555 -i- -3125 
=  36-976 

2.  (26-5  X  6-75  x  -025)  h-1-875 
=  4-471875-^.l-875 

=  2-385 

3.  (1-375 --0625)  x  (16-3-.11-65) 
=  22  X  4-65 

=  102-3 

cwt. 
(9)...        4)J -265625  =  1  qr.  1  lb.  12  oz. 

12)  075  4 

21)17-0625  qr.  1-062500 

Vis.  0|c£.=        -8125  of  a  gui. 28 

lb.  1-750000 

16 

oz.  12-000000 


ARITHMETIC   AND  MENSUBATIOK. 
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(lO).., 


yds. 
13-6875 


yds. 
47-025 


9-125 


z 


X  = 


47-025  X  9-125 
13-6875 


=  £31-35  =  £31  78. 


(1)... 


EXEB0I8B  LXVn. 

lb. 
1505280 
16 


9797760)24084480(2  oz.  7^  drs. 
19595520 

4488960 
16 


9797760)71828360(7  drs. 
68584320 

3239040  _  241 

9797760       729 


(2)... 


12)445J 
20)37     Ij 


£1  178,  lid. 


(3)... 


8.     d. 

10    0  = 

1    3  = 
6  = 


i  of  £1 

I   of  108. 

^  of  10«. 
i  of  6d. 


£      s,    d. 


737    0 

0  = 

868  10 

46    1 

18    8 

2    6 

0 
3 
6 

Of 

=  value  at  £1  per  yd. 


£435     5    9f 


x2 


132 


KET  TO   aBADTJATED   EXEBCISES  19 


2    qrs.  =  ^  of   1  cwt. 


14    lb. 
3ilb. 


=j 


of   2  qrs. 
of  14  lb. 


£    8.  ,  d. 

7  10    0  per  cwt. 

7 


52  10 

0 

3  15 

0 

0  18 

9 

0    4 

8i 

2  bn.    =5  J  of  1  qr. 


Ibu. 
2  pks. 


of  2  bu. 
of  1  bu. 


£57    8    5i 

;      8.      d. 

L     6     0  per  quarter 
5 


6  10 
0  6 
0  3 
0    1 


0 
6 
3 

7i 


£7    1    4i 


(4) 


(5) 


(6) 


7)16    7i 

2  4 

F_ 

11«.  10^. 


£    8.     d. 
9)1  10  11^ 

3    5i 
2 


£  8,      d. 

I  of  0  16    7i 

f  of  1  10  11- 

t^of3  8    9 


£     8,   d, 
12)3    8    9 

5    8f 
7 


6«.  lO^f?. 

=  0    11    lOi 

=  0    6  lOi 
=  2    0    Ij 

£2  18  lOi 


£2    0    li 


6  oz.  17  dwts.  18  grs. 

lib. 


2826 
JJTBIT" 


18 


2826  grains 
5760  grains 

il^  of  a  lb.  Troy 


A  can  reap  ^  of  an  acre  in  1  hour 
0 


99 


» 


A-f  B  +  0  can  reap  (A"*~  A+A)  ^-cre  in  1  hour 

2^     1      2^  _  724-634-56  _  191 
2l"*'l2"*'27  756  756 


ARITHMETIC   AND  MENSURATION,  133 

ac.  ac.  hr. 

Mi     :     5     ::     1      ;     as 
«  =  xif  xf  =  tW  =  19 W  hours 

(7)...  1.    271      ;      383     ::     3523      :     X 

13  : 

2,   64f    :    26|   ::    5j    :    » 

22 
a,-    ?  x^x^'^-22-24 

3.    2035     ;      7613     ::     34595     :     x 

17 

=  l^}^nm  =  129-421 

(8)...         1  hf.  cr.+2  fl.  +  3«.  =  9«.  6i.  =  19  sixpences 

19  guineas  ss  798  sixpences 
798-^19  =  42 

42  half-crowns 
42  X  2  =  84  florins 
42  X  3  =  126  shilUngs 

hn.  da.  hrs.    da.  £      s,     d, 

(9)...         5x49     :      11x25     ::     18    7    6     ;     x 

8 

147  hf.  cr. 
5        3 
a,  s  llx/^^/^7.  =  165  hf.  cr.  =  £20  12«.  6c£. 


134 


EXT  TO  OBADTTATBD  EZEBCISES  Dl 


(10)... 


500 


600 


500 


A 
B 
0 

cattle  mo. 
25x5  = 
35x3  = 
45x6  = 

125 
105 
270 

500 

:    126 

£     s, 

::    12  10 

• 
• 

£    ». 

8    2 

a. 

6 

A 

:    106 

£     s, 

::    12  10 

• 
• 

£   ». 

2  12 

d. 

6 

B 

:     270 

£     s. 

::    12  10 

• 
• 

£  t. 
6  16 

d. 

0 

0 

EXEBOISE  LXVm. 


(1)...    See  ^AfUMws." 


(2)... 


338)414(1 
333 

9)711(79 
68 

81)333(4 
324 

81 
81 

9)81(9 
81 

Q.C.M.  required 

G.CM.  of  888  and  414  =  9 


=  9 


2)7 

9  16  21  42  56  68 

2)7 
2)7 

9  8  21  21  28  63 
9    4  21  21  14  63 

8)7 
8)7 

9  2  21  21*7  68 
3    2    7    7    7  21 

1)7 

12    7     7     7    7 

112    1111 
L.O.M.  =  2x2x2x3x3x7x2  =  1008 


ABTCHHETIC   AKD  USNSUBATION.  135 

(3)...  3f+2f  +  6i  =  10+^  +  |+i 

—  1A-L  804  56  +  35 
~^"''"      lio 

=  10+1t^^  =  11^ 

_  ,,.  49+36+15 

-^^+ 70 

=  15+M 

=  16+lf*  =  16f| 


(4)...  2^^y_-;;x3       3 

7i      V      ??x6      10 
2 

3ix|x6Ax^gx| 


(^ 


(6)...  3         «. 

3 
l-6^°=M^l=F=i-i4t 


i£l    7    5^ 


136  KST  TO  GBAD1TATED  HSSRCISBS  IS 

.   gui. 

(6)...-5625  =  n«.  9M 
21 

11-81255.  5 

97500CZ.  24  ^^'^^  ""  ^""T  ^  6"'-  ""  ^^'  ^^' 

4  6 


3-0000/. 


148.  2d-ll«.  9|c?.  =  28.  4^d. 


(7)...     12  doz.  Port  54  0*=  32    8  o' 

15     „    Sherry  45  0  =  33  15  0 

6     „    Claret    QQ  0  =  19  16  0 

6     „    Champagne 75  0  =  22  10  0 

3  „    French  Brandy    ...660=    9  18  0 

2  „     Jamaica  Bum  38  0  =    3  16  0 

4  „    Scotch  Whiskey  ...37  6  =    7  10  0 

3  „    Irish  „  ...38  6  =    5  15  6 

£135    8  6 


(8)... The  trains  are  (25+35  =)  60  miles  nearer  to  each  other 
at  the  end  of  an  hour  than  they  were  at  starting ; 

hence,  they  will  meet  in  (200 -f- 60  =)  3  hrs.  20  min. 

hrs.    min. 

10      30   A.M. 

3    20 


.\  they  will  meet  at  Ih.  50m.  p.m. 


(9)...  lOd 

Qd,  IGc?. 

6  gal.  4  gal. 

there  mnst  be  6  gallons  of  beer  to  every  4  gallons  of  ale. 

4      :      6     : :     36      :      54  gallons  of  beer 
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aO) . . .         £342  108. + £453  +  £624  lO*.  =  £1420 


£ 

1420   : 

£8,                         £8. 

:  342  10  ::  5i7  14 

d. 
2   . 

£        8, 

;  124  17 

d. 
4|A. 

£ 
1420   : 

£8.                     £8. 

:  453  0  ::  517  14 

d, 

2  ; 

£           8. 

:   165  3 

d. 

£ 
1420 

£8,                         £8, 

:  624  10  ::  517  14 

d. 

2  : 

£        8. 

:   227  13 

d, 

7ia 

EXEBGI8E  LXIX. 


(1)... 


t.  d. 

..2  6 
1  0 

*.    d. 

10  0  - 
2  6- 
13  = 

24- 

\  ""^fl. 

£             8, 

2379  0 

d, 

0  : 

\   of  \8. 

297  7 

118  19 

14  17 

6 
0 

4i 

=  value  at  £1  each 


£431    3  lOi 


of£l 
of  lOs. 

i  of  28,  6d. 

J  of  Is.  3d. 


3527 


8. 

0 


d. 
0  = 


1763  10  0 

440  17  6 

220    8  9 

36  14  9^ 

£2461  11  Oi 


value  at  £1  each 


(2)...     5  tons  13  cwt.  2  qrs.  x  17  «  96  tons  9  cwt.  2  qrs. 


5  cwt. 
4  cwt. 
2  qrs. 


$.      d, 

12     6  per  ton 
8x12  =  96 


5 

0 

0 
12 

60 

0 

0 

3 

H 

2 

6 

£60    5  Hi 
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(3)...   29|  :  34^  ::  15  12  4  :  » 


yda. 
29| 
4 

yds. 
:  34i 
4 

::  15  12 

20 

119 

137 

312 
12 

8748 
4 

14994 
126 

X  s=  ^^'^  ^y ^  =  1?262  fer.  =  £17  19«.  7^4. 

(4)...  2500  pamphlets 

_2i 

5000 
1250 


24)6250  sheets 
20)260    10 
reams  13    10  sheets 

yds. 
(5)...  237 

\  mile  =     440  yds. 

9480 
948 

104280  sq.  yds, 
^  I   11)37920 


1)37920       1  „  Q.     , 

40T3447    3/33  qrs.=8i  yds. 


4)86     7  per. 


21  ac.  2  ro.  7  per,  8J  yds. 


(6)...  A  can  do  ^  in  1  honr 

,•,  A+B+C  can  do  A"»""iV+ii°  1  ^^^^ 

14-1+1=:  15+18+20        53^ 
12'*"l0    9  180     "  "^  180 

T^    :    1   ::   1    :    3ji hours 
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(7)...  12    11  _6+8+9+6  _  29 

6    9"*"ii"^6"'        36  36 

boys  boys 

A    :    1    ::    7    :    36 

(8)...  15+3+2  -=  20 

112  lb.H-20  »  5|  lb. 
6f  lb.  x  15  =  84  lb.  of  nitre 
5f  lb.  X  3  =  16|  lb.  of  charcoal 
Bi  lb.  X  2  =  11^  lb.  of  stdplmp 


bn. 
(9)...  16x6      :     25xaj    ::     9      :      56J 

4 

225 


brs.  ds. 
16x6 

hrs.  da. 
:     25xaj    : 

ba. 

:    9    : 

4 
36 

4             ^ 

;?x6x???. 

=  24  days 

per.  da. 

8x5 

per.  da. 

:    i2x»   :: 

gaL 

15 

2 

flf 

:  16  days 

ao)...       8x5    :    i2x»   ::    7i    :    36 

2 
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EXUBGISE  LXX. 

(1)...  T2;r  =  '?;  A  =  -3125;i#  =  -65; 

•0275  =  ^.Uh  =  iW;  -^24  =  V\^  =  T^ 
7_  .U      5_     78  .13  ^  1400 + 55  +  625 + 1248 + 1300 
10'*"400"*'16"*"125"*"20  2000 

—  4628 

—  SOOO 

=  2^^^  =  2m 

•7 

•0275 

•3125 

•624 

•65 


2-314 

2  9 

7    11     ^^     7  11  ;p     11 

3 

12_18  ^  132-90  _  42 . 
6     il  55  66' 

8 
iri-^d  of  2i)  =  ^x|xi  =  ^  =10f 

cwt.  qrs.  lb.  cwt.  qre,  lb. 

(3)...  7)4    2    0  16)7    3  12 

2  16                              1  27 
5  11 

3    0  24  5    1  17 

cwt  qr.  lb. 
5     1  17 
3    0  24 

2    0  21 
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(4) . . .     3  acres,  1  rood,  20  perches  =  16335  sq.  yards 

sq.  yds.  sq.  yds*  hrs. 

1075f      :      16335     ::     3i      :      aj 
3         135 
«,  =  _?_xM2?x^=^i  hrs.  =  501  hours 

m 

8 

(5)... 


(6) 


(7)... 


2-36 

14-125)101-9825(7-22 

•58 

98875 

1888 

31075 

1180 

28250 

L-3688 

28250 

( 

28250 

£ 

15750 

H 

5^8750 

7875 

86625  value  of  cargo 

15750  value  of  ship 

2.  r 3)102375 
18)  34125 

4265  12    6 

7 

£29859    7    6 

1  mile  =  1540  yds. 

J  mile  =  1320  yds. 

30800 

4620 

sq.  yds.  1540 

1  acre  =  4840)2032800(420  acres 

19360 

9680 

9680 

0 
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(8)...  1.    2  0 

1 
i 


iVof^l 

J  of  28. 
i  o{4d. 
I  of  Id. 


£      s,    d, 

789    0    0  =  vake  at  £1  per  bu. 


73  18 

0 

12    6 

4 

3    1 

7 

1  10 

9i 

£90  16    8i 


2.     10  cwt.  =  ^  of  1  ton 


£    s.     d, 

14    2  per  ton 

7 


2icwt. 
1  cwt. 


i  of  10  cwt. 
^  of  10  cwt. 


4  19  2 
7  1 
1    9- 


£5    8    8} 


3.    10  dwt.  =  i  of  1  oz. 


6  dwt.  =  i  of  10  dwt. 
12grs.  =t3^ 


3-  of  6  dwt. 


£    s.     d, 

3  17    6  per  ounce 
17 


65  17    6 
1  18    9 
19    4^ 
1  llj 


£68  17    6i 


(9)... 


1- 

•|  of  army  ss 


r  750x6 
\850x2 


3750 
1700 

5450  men 


3 


5450 


X 


2725 


24525  men 
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(10)... 


la. 

da. 

la.  da. 

£    $. 

d. 

7x6 

• 
• 

5x9 

::    8  13 

20 

73 
12 

6     : 

9 

882 

a 

^6 

x9 

7: 

21 

945i.  = 

£3  188. 

M. 

EXEBCI8E  LXXL 

bii. 

(1)...      From  Portugal  218480 

„     Spain   158674 

„     The  Azores  ...  627709 

„      Sicily    140983 

„     other  places . . .       8564 

1154410  bushels 
650 

57720500 
6926460 

12)750366500  oranges 

62530541f  dozen 

4|^- 

250122166§ 
_31266270f 

12)281387437^ 

20)  23448953    1^ 

£1172447  J3«.    lid, 

(2)...  5H6i  =  12 

12  :  5^  ::  5707 16  :  2615  is  9 
12  :  6i  ::  5707  16  :  309i  11  3 


144 


KET  TO  GBADUATEB  EXEBGISES  IN 


(3)... 


profit  in  Essex  wheat    2 


s,  d, 

46  3 

43  6 

9  per  quarter 

8,  d, 

58  6 

55  0 


profit  on  Dantzic  wheat    3     6  per  quarter 


£      8. 

28,  9d,  X  65  =    8  18 
3s.  6(i.  X  85  =  14  17 


gain  by  whole  =  £28  16 


d. 
9 
6 

3 


£  8, 

(4)...    36757  10 
2 

73515 


£ 
1 
2 

2 


£ 


8, 


159 

nm 


5i 


12175  18 
20 

243518 
12 

2922221 
4 

11688885 


=  318  far.  =  6«.  l\(3i.  in  the  & 


(5)...         3|+4S+5|+6^  =  18+1+1 +I+A 

^  ^Q_^_288+80+225  +  108 


=  18+ltU 
=  19f^ 


360 


25-19J|i  =  5^ 
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(6)... 


(7)... 


I)5i 
2)7 

7 

10 
5 

9 
12 

6 

L.C.M.  =  1 X  2 

x7x6x6  =  315 

t 

t.           qrs.  lb. 

•034375  =  2  21 

20 

cwt.          qrs.  lb. 

•90625  =  3  17i 
4 

•687600 
4 

3-62500  qrs. 
28 

2^760000  qrs. 
28 

17-50000  lb. 

21-000000  lb. 

3  qrs.  17i  lb. -2  qrs,  21  lb.  =  24^  lb. 

(8)...  9  ml  3  for.  165^  yds.  =  599958  in. 

39-371)599958(15238-5766  metres 
39371 

206248 
196855 


93930 

78742 

161880 
118113 

337670 
314968 

227020 
196855 


301660 

275597 

260630 
236226 

243040 
236226 

12814 

L 
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8,    d, 

(9)...  36  yds.  at  3(2.  =  9    0 

costs    0 

profit  1     0  per  piece 

8,  8, 

8:1::     lOO      :      12^  per  cent 
fi«     w.     ho.  fi.    w.      ho.  t. 

(10)...  6x32x16    :    6x40xi7i   ::    10    : 

_2  2 

30  36 

^^»x^x36j<^^175,^.^^ 

$x$^xM  12  ^*i^««» 

4      3 

EXERCISE  LXXn. 

(1)...  1  acre  =  4840  sq.  yards 

5 

24200 
2 


137i  yds.  X  2  =  275)48400(176  gardens 

275 

2090 
1925 


1650 
1650 


wks.  da.  hrs.  min. 

(2)...  35  3  15  25 

17  6  22  39 

17  3  16  46 

_7 
122 

-^ 
504 

244 


2944 
60 

176686 
60 

106011C0  Beconda 
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(3)...  6  cwt.  3  qrs.  =  644  lb. 

5d. 

12)3220 


20)268    4 


13    8    4 
11^  guineas  =  12     1     6 

profit  £1     6  10 


(4)...  7       s. 

11     .       11    2/      77      ^   *•   <*• 
r8^-  =  /8^1  =-6-  =  ^12  10 


? ' 


4 
l:?8ov=l?x^'^=i2-0  17    4 


icro-lx^  -  ^^-0    2    94 
^gCro.-jgXj  -  __0    2    9} 

|flo.=    ^x?=   ^^=0    1     9 
®  I    -^         ^     £1  14    8} 

(5)...  21  s. 

-ofgOfgof4igai.-px^x-x^  =  -g-  =  13    i^ 

2    2 

Iof!-ofiof5irui.=!x?xixe^=4^  =  ll    3 


7  ^"6  ^"10^"^^'      7"a'7P"  1         4 

2     2 


(6)...    1.        (72-65  4- 109125 -2719)  x  914 

=  154-585  X  9-14 

«  1412-9069 

r2 


1  lOi 
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2.        {(37-42 +21-33)  x  (50^06 -27-56)}  h-2-35 
=  (58-75  X  22-5)  H- 2-35 
=  1321-875-T-2-35 
=  562-5 


(7) 


•5625  =  lis.  9M 
21 

11-8125«. 
12 


9-7500(£. 
4 


sov. 
•109375  =  28.  2id. 
20 

2-r87500s. 
12^ 

2-250000(2. 
4 


3-0000  far. 

1-000000  far. 

hf.  cr. 

•45  =  Is, 
2-5«. 

l^. 

•8125  =  9|(2 
12 

1-1255. 
12 

9-7500(2.       ' 
4 

1-500(2. 
4 

30000  fer. 

2-000  far. 

8, 
11 

2 
1 

0 

d. 

9f 

2- 

1- 
9f 

15«.  U^d. 


(8), 


«. 


12s.  6(2.  X  2  =  25 

J 
wages  of  2  men  and  1  boy  =  dOs,  per  week 

10  grii.-f.30s.  =  210s. -i- 30s.  =  7 

,%  he  employs  (2  men  and  1  boy)  x  7 
i.e.  14  men  and  7  boys 
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£     8.      d, 
(9)...  533  12     6 

5  per  cent.  =  ^  =    26  13     7i  interest  for  1  year 

3i 


80    0  10^ 
13    6    9| 

£93     7     8i  interest  for  3^  years 


(10)...         82^      :      1113  15     ::     3  lO      :      income  req. 
20  20  20 

1650  22275  70 

27       35 
annual  income  =  Wf  ^  79  ^  945^.  ^  £47  5^. 


BXEEOISE  LXXni. 

(1)...  10297  18  10 

20 


205958 
12 


4)2471506 

617876  persons ;  and  2d,  over 

(2)... 

,       5  __2     4     54  _  6930-4004+6552  +  15015-10296 

13    9''"ll    6    7  18018 

_  14197 
■"  18018 


150  SET  TO  GSASDAIKD  BXBBCISEB  Of 


2.    ^-2t  -  4A-2|f  -  1|#  ^  If 


»f+3f      8U+3M      12iAr       W 

11     4 

^0  X  ^^        44 

?70  X  ^?      405 
135     3 

5|+6f  _  5f  ?+6if  _  nil  _  W  ^ 

533 
254 

22 

^  ^  533       11726 
405    ?^^       51435 
127 

5     2 

Q      8i  _¥  _?f?x^_10 

13 

7        i       49  9i       V       48  "■  6 

7 

4i         i        px;p       5 

5 

5      3 
7     ? 


ABIIHHETIO  Am)  UEN8UBATI0N. 
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(3). 


(4).. 


(5).. 


7      ,  _    7 

270  '  *       ?7J9 
16 

2 

=  15°' 

an  inch; 

• 

9  .           9 

io"^-"io^ 

1 

4 

■■^°^'' 

yard 

79-2416 
•076 

•066)019320(-345 
168 

4754496    ' 
5546912 

252 
224 

6-0223616 

280 
280 

gni. 

•9375  s=  19*.  m. 
21 

4) 

1 

19^6875«. 
12 

8^2500(i. 
4 

1-0000  fiir. 


12)11-25 


40)13-9375 
13«.  Hid.  =       -3484375  of  a  bov. 


(6)... 


»,      d, 

2|  yds.  Black  cloth 16     6 

2|    „    Doeskin  7     6 

3}     „    Alpaca 1     6 

l|     „    Shalloon 1     8 

5l    „    Scarlet  flannel  .  1  10 


£    9,  d. 

=  2    3  3i 

=  0  17  9i 

==  0    4  10i 

=  0    2  11 

=  0  10  1 

£3  19  0 


(7)... 


B, 


19}  yds.  at  11 
23|      „      12 

43^ 


d.  £     8,     d, 

6  per  yard  =  11     7     li 
6        „       =14  16  lOi 


99 


selling  price  26    4    0 
cost  price      22     5  10^ 

profit  £3  18     1^ 
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(8)... 


Longitude  of  Vienna 16**  23'  B. 

„  Washington  . . .IT    V  W. 

difference  of  longitude  «  93*»  2^ 


60 
60 


93**    24/ 

60 


mm. 
4 


6604 


1868 

X  =  22!^L— 2  =  — - —  min.  s=  6  hrs.  13  min,  36  sec. 
p^  5 

5 

/.  the  clocks  of  Vienna  are  6  lirs.  13  min.  36  sec.  in  advance 
of  those  of  Washington. 


(9)... 


per  cent. 


B, 


d. 


2i=±^ofl00 

593  10 

0 

li=  iof2i 

14  16 

7    8 

9 

22    5 

li  int.  for  1  year 
5t 

111    6    Ti 
11    2    6 


£122    8    2|  int.  for  5^  years 


Principal...  593  10     0 
Interest  ...  122     8     2^ 

Amount  ...  716  18    2^ 


(10)... 


£ 

73| 

8^ 


591 


£ 
1250 
8 

10000 


£ 
100 


stock  required 


.*,  stock  required  = 


10000  X 100 
691 


=  £ 


1000000 


591 
^£1692  0«.  11:^^. 
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EXEBCI8E  LXXIV. 


(1)...     1. 


«.  d. 

£        8. 

d. 

2  6    =  i  of  £1 

349     0 

0 = value  at  £\  per  cwt. 

1  0    =3^of£l 

43  12 

6 

1^=1   0fl5. 

17    9 

0 

• 

2    3 

n 

£412    5    1^ 

2.     13     9  per  E.  eU 

6x12  +  1  =  73 


qrs.  na. 
2    2 
1    0 


ioflell 
iofleU 


4    2 

6 

12 

49  10 

0 

13 

9 

6 

m 

2 

9 

3. 


ro.    po. 

2     0  =  ^ 

of  1  ac. 

10  =  - 

1  of  2  ro. 

20  =  - 

of  1  ro. 

«*>  =  : 

•  of  20  po. 

£60  13    4^ 

£     8,      d, 

12  12    0  per  acre 

3x11  +  1  =  34 

37  16    0 
11 

3. 

415  16    0 

12  12    0 

6    6    0 

3    3    0 

1  11     6 

7  10^ 

£ 

1439  16    4i 

(2)... Kght  length  =  42  yds. -(| in.  x  42)  =  42yds.-31^in. 

=  41  yds.  4|-  in. 
=  41^  yds. 

(3)...  3|+2|  =  m+H^  =  6?V  sum 

8|-2|  =  m-^U  =  ^U  difference 
3|x2|  =  V  X  V  =  W  =  SiV  product 
3t-.-2t  =  ^x^  =  I  =  H  quotient 
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(4)...  25(^)1-  32(^)ii- 

1 5)1-4  18)  8-35 

•28  -40625 

24  ^  5?^     1         8  ^ 

8 

SOT 

•528125  =  10«  6M 
20 

10-562500«. 
12 


6-750000(i. 
4 

3-000000  far. 
10«.  6|(i.-6».  1^  =  4».  b^d. 

(6)...  5  ftir.  137i  yds.  ?=  2475  hf.-yds. 

1  nule  =  3520      „ 

fM^-M  =  lfofainile 

4)_2_ 
40)22-5 


4)  2-5625 
2  ro.  22^  per.  =      -640625  of  an  acre 

(7)...  11+3  =  14 

£       8, 

14      :      11     ::     58  16      :      cost  of  horse 

20 

1176 
84 
cost  of  horse  =  ^^  ^//7?  ^  g24a.  =  £46  4ff. 

the  cost  of  the  harness  =  £58  IQs.  -  £46  49. 

=  £12  12*. 


•  • 
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(8)...  If  A  has    4  shares 

B  will  have    6 


•  • 


and  0        „       15      „ 
the  property  must  be  divided  into  25  shares 

£      8.     d. 
25  r  5)578    2    6 

15)115  12    6 

£23    2     6  value  of  each  share 

£2d    28,    6(£.x4=    £92  10«.    Od .A's  portion 

£23    28,    6(2.  X  6  =  £138  15«.    Od B's      „ 

£23    28.    6dxl5  =  £346  17«.    6d C's      „ 


(9).. 

«men   da.             men  da.               lb.                   lb. 

23x17      :      35  x»     ::     488|      :      1881i 

4                   4 

1955              7525 

43 

(10).. 

per.    da.            per.    da.              £     8, 

3x11      :      7x35     ::     24  15      .     « 

20 

495 
15 

X  =  ^  ^„    ^J^^  =  3675«.  =  £183  15». 
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(1)... 


(2).. 


(3).., 


(4)... 


EXERCISE  LXXV. 

lU  yds.  Glac6  Silk 6    6 

ij    „     Silk  Velvet   8    6 

French  Merino  . .  .4    9 

Lining   0     6i 

CaUco    0  8i 

Flannel 1  10^ 


6 

7 

lOi, 
6# 


4 


Ribbon  0  10^ 

8  Cambric  Handkerchiefs  2     9 
3  pairs  Kid  Gloves    2    6 


•iia7K 4  n  7  g   7 

^^'*^  —   100  00   —  T¥ 

j£     9.     d. 
,  g  r  4)747  15    0 

14)186  18    9 

46  14    8i 
7_ 

£327    2    9| 

225.  6(£.  X  75  =  1687    6  value  of  oats 
rf.         12 

43*.  9d.  =  526)20250(381  quarters  of  wheat 

1575 

4500 
4200 


300 
525 


=  ^ 


£     8, 

4i7  sheep  cost    67  10 


35 

82 


» 


»> 


>» 


>» 


55    0 
122  10 


£  8. 

82  sheep  at  30^.  each  =  123  0 

cost       122  10 

profit 


108. 
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(5). 


8,     d. 

10    0 

4    0 

10 


8, 

10 
6 
1 


(6)... 


=  iof£l 
=  iof£l 
=  ^  of  10«. 
=  J^  of  lOd, 
=:iofid. 


1747    0    0  value  at  £1  each 

873  10    0 

349    8    0 

72  15  10 

3  12    9i 

1  16 


£1301    8    Oi 


d. 
0 
8 
8 
1 


i  = 


iof£l 
iof£l 
^  of  65.  8c?. 
J^  of  1«.  8c2. 
i  of  Id, 


£       8,     d. 
2139    0    0  value  at  £1  each 


1069-10  0 

713    0  0 

178    5  0 

8  18  3 

4    9  H 


£1974    2    4i 


1.  n-H-2A  ^  7f^+^"2^^  =Mt 
4|-3i+8|       4^1-33,^4-8^      10^ 

2 
=  ^  =  2112^^  _  422 
^^       243  X  ?^       729 

3 


(7)... 


2.   •^of|tof5A  = 
^Vofi|of5A 


18 


{ 


j£    8.     d, 

3)5  15    6 
6)1  18    6 

6    5 

T_ 

ie2  4  11 


7 


X'-^X^-L 


2 


7P 


=  ?  = 

T 


14 


{ 


£       8, 

7)5     2 

<2. 
1 

2)     14 

7 

7 

? 

£3    6    7i 
£3  5«.  7^(2.- £2  4^.  11(£.  =  £1  Os.  S^d. 


158  KET  TO  GBASTrAIEB  EXJBBOISES  IN 

(8)... 


(9)... 


(10)... 


•1125  of  7 
7 

sov.  =  158.  9d. 

•7875  of  1 
20 

15-7r)00«. 
12 

sov.                           12)  9 

21)15-75 
15«.  9(1,  ««          -76  of  a  guinei 

9-OOOOi. 

112  lb.  at  5^/per  lb.  =  2  11     4 
cost  per  cwt.  =  268 

profit  per  cwt.  =        4    8 

£    s,    d. 

2    6    8: 

4    8     ::     100      :      lO  per  cent. 

•      9 

£ 

:    83^    ::    175     :     x 

2 

7 

167 

X 

25 
^  167  x;7?_  ^4175 

EXEB0I8E  LXXVL 

(1)...  3i+4}  +  6|  =  15 

28.  Gcl-^lb  =  2d. 

«.  d. 

2i.x3i=  7 

2i.  X  4|  =  9i 

2(Z.  X  6|  =  1  li 

28.  6(1 
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(2)... 


5i  +  7i+8j4-9  =  30 
10«.-f.80  =  4d. 


4d,  x5: 
4d.x7i 
4d.x8i 
4d.x9 


8,     d, 

=  1    9 
:  2    6 

:2      9 
r3      0 

10«.  Od. 


(3)... 


X  tf.         dm 

5)38    3    9 

7  12    9 
13 

£99    5    9 


qn.  lb. 

(4)...l.    2    0 


1    0 
14 

7 
3i 


=  i  of  1  cwt. 


of  2  qrs. 
of  1  qr. 
of  14  lb. 
of  7  lb. 


8  10    O' per  cwt. 
19 


£69  17    9i 


2.      4  bu.  CSS  ^  of  1  qr. 


Ibu. 

2pks. 

Ipk. 


of  4  bu. 
of  1  bn. 
of  2  pks. 


£    8.     d. 

3  12    0  per  quarter 
9 


32 
1 


8 
16 
9 
4 
2 


0 
0 
0 
6 
3 


£34  19    9 


160 


SlEY  TO   GBADUATEI)  EXEBaSES  IN 


3.       2  ro.  =  ^  of  1  acre 


4 


1  ro. 

20  per. 

6  per. 


of  2  roods 
of  1  rood 
i  of  20  per. 


qra.  na. 
2     2 
1    0 


iofleU 
i  of  1  eU 


£     s,    d, 

2    2    0  per  acre 
9x9  =  81 


18  18 


170 
1 


2 
1 
10 
5 
1 


0 
9 


0 
0 
6 
3 
3| 


£172    0    Of 


> 


12 


d, 
6 
11 


per  ell 


17 
6 
2 


6 
3 
6 


£1^    3 


(5)... 


lu+m  =  i3it 


T(S 


733«.Kie 


017 


13itx2ii  =  W  xfl  =  ^^V  =  33^14^ 


(6)... 


cwt. 

•09376  ==  10  lb.  8  oz. 
4 

•37500 
28 


4)  1 


12)11-26 


21)  3-9376 


10-50000  lb. 
16 

8-00000  oz. 


3«.  llld,  =  -1875  of  a  guinea 
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80Y.  gui. 

(7)...      -265625  «  5«.  3|(£.  -4375  =  9$.  2U, 
20_  21 

6-3125005.                                   9-18755. 
12  12_ 

8-750000i.                                 2-2500(i. 
4  4 

3-000000  far.  I-OOOO  far. 

8.  d. 

9  2- 

5  3^ 


3  lOi 


(8)...24per  cent.=:^  of  100 
4    „     „  =iof2i 


£     8,  d, 

397  16  8 

9  18  11 

4  19  5i 


14  18    4J  interest  for  1  year 


44  15     li 


6  mo.  =4oflyr.  =     7    9    2i 
4i  mo.  ==  J  „      „    =    4  19    5^^ 

£57     3     9i  int.  for  3  yrs.  10  mo. 


(9)... 


£ 

82    : 

£               £       8.    d. 

4   ::   1422  3  9    : 

20 

28443 
12 

341325 
2      8325 

income  reqnired 

income 

=  £69  7«.  6d. 

M 


KEY   TO   GBADVATBD   EXSBCISK8  IN 


).. 


cwt. 

qrs.  lb.    '  mi. 

cwt. 

qp.  lb. 

mi. 

«. 

d. 

2 

3  Uxl26 

:  7 

1  16x140 

::  13 

0 

4 

4 

12 

11 

29 

161 

28 

28 

822 

10 
46      ^0 

828 

X  = 

???xI^xW_ 

A&Od. 

=  £\  18». 

id. 

m^m 

?      7 

m 
m 


EXEB0I8E  LXXVn, 


(1)... 


1    lb.  of  Tea    =48 

3i  „    Coffee =4    8 

l|  „      do =24 

4  „  Lximp  sugar  . . .  =  2    4 

2i  „  do.      do.     ...  =  1 

3^  „  Moist    do.     ...  =1    5i 

7  „  do.      do.     ...  =  2  11' 

10  „     Rice  =2  11 

1  „     do =        3J 


(2)... 


2  roods  =  ^  of  1  acre 


20  per.  =  i  of  2  ro. 


£    8.     d. 

2    2    0  per  acre 
125 


262  10  0 
110 
0    5    3 


£263  16    8 


(3)... 


534--- 31  = 


iff 


12 

7  ^?;      7       ^ 
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(4)...  lis.  10^.  =  285  halfpence 

£1  =  480 

m^H^Uof£l 

4)1_ 

12)2;25  _ 
21)9-1875 
98.  2id,  =     -4375  of  a  guinea 

(5)...    From  Monday,  4  p.m.,  to  Friday,  noon  =  92  hours 
hrs.  hrs.  min.  sec. 

24    :    92    ::    4  45    :    « 

JO 

285 
23     95 

X  =  ^-l^M.  .  ?^  =  1092i  sec.  =  l^min.  12*  sec. 

•*•  the  clock  will  show  18  min.  12-^  sec.  past  12 
hor.      da.  hor.      da.  qrs. 

(6)...  800x20     :      860x112     ::     375      :     « 

43       7       15 
a,  =  m^^rn^m^  ^31  qrs.  =  2257i  qi^, 

n 

2 

£      i.      d. 

(7)...  602  17    6  amount 

520     0     0  principal 

£82  17     6  interest  for  3|  years 

JB82  17«.  6(f.^3|  =  €22  2«.  interest  for  1  year 

£  £  £8. 

520    :     100    ::    22    2     :    x 

20 


•  • 


442 
5       17 

_  X'M>J<n?  =  85».  =  j64J  per  cent. 

h2 


)4  KET  TO   GRADUATED  Sjla^x,. 


(8)...       Loss  on  sale  of  £100  stock  =  83t-79|  =  £Zi 
Total  loss  =  £3  J  X  25  =  £96|  =  £96  17«.  6d. 


(9)... 


100 

10 

£         8. 

11 

:     W 
10 

::    74   5 

10 

11)742  10 

cost  of  36  sheep    £67  10 
cost  of  each  sheep  =  £67  lOs.-i-  36  ==  £1  178.  6d. 


£  £  £       8.    d, 

(10)...     2625      :      3250     ::     377    6  10^      :      B's  share 

20 

7546 
12 

90562 
4 


362250 


26       17250 

B's  share  ==  &l.^^]W  =  448500  fer.  ==  £467  Zs.  9f 

f?ff 

n 

£  £  far. 

2625      :      4825     ::     362250      :      C's  share 

193       3450 
C's  share  =  M2A?^MS^=665850  fer.=£693  \\b.  1 

m 
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(I)-.. 


EXBE0I8E  LXXVIIL 

8.      d.        £    s. 

yds.  CaKco 0     7^  =  0  12 

Flannel    1     2    =  0  19 

Bro.  Holland  ...0  10    =0     9 

Print   0     8^  =  0  10 

Book  Muslin  ...]     6    =0     5 

Irish  Linen 1     8=11 

Sheeting 1     5    =  0  18 

Ribbon    0     73  =  0     5 

do 0    4|  =  0    3 

£6   '8 


(2)... 


£ 
295 


8.      d, 
1     6| 
4 


r 5)1180    6  3 

18|x4  =  75<    5)236    1  3 

L     3)47    4  3 

£15  14  9 


(8) 


qn.  bu.  pks.  gal. 
19    3    2    1 

8x7  +  1 


=  57 


155 

5    0 

0 

7 

1089 
19 

3    0 
3    2 

0 
1 

1108    6    2    1 


*>•••     (l»)«x(2i)»  =  ^lxllx?x?x|=l|?^,^^ 


166  SET  TO  OBABITATED  EXBBCISBS  IN 

(5)...  (^ofAof6f)-HaofHof3i) 

^  i 

5      2^  ^ 

12    14  ;?  ;;«   18^ 

4      2 
6     17 

|ofJ|of25i  =  |x|xf  =  f  =  21i 

?     2 
21i-6|  =  21|-6|  =  14J 


24  "^-  ^^-       ^f     2        16  ^ 

8 
5 

n    soy.  =  yx??  =  ^=    6  10i 
32  |;2f     1         8       ^2^1 

4)  3 


12)  675 


20)12-5625 
5)     -628125 
12«.  6|(i.  =   -125625  of  jC5 


yds.  yds.  £ 

(7)...  7y0-         r         l^TB"       ••        ^TU        •         * 

-  _  ;0  X  ^^^  X  i^''  -  /^^  =  £4  17»  9W 

4 
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(8)...     £627  10«.+£753  Us,  +  £815  Us.  =  £2097 

£                 £8.               £       s 
2097      :      527  10     ! !     873  15      :      A's  portion 
2         2  20 

4194  1055  17475 


25 
A'B portion  =  1055x^^7^  =  26375,  ^  ^^^  ^.^  j^^ 

6 


2097   :   753  15  ::  17475   :   B's  portion 
4    4 

8388    3015 


1005       25 
B^s  portion  =  m^mS  ^  2512_5^.  =  £314  1.  M. 

4 


2097   :   815  15  : :  17475   :   Cs  portion 
4     _4 

8388    3263 

25 
C's  portion  =  ^-?^^^  =  «»  =  £339  17.  m. 


^  £  «. 

2097      :      1     ::     17475      :      dividend 
dividend  =  W/t  =  ¥*•  =  S*-  ^-  "^  *^®  pound 


.    i 


108  KET   TO   GBABUATED  EXERCISES  IN 

(9)...  45  gallons  at  15  0 ^=  33  15    0 

63      „       „  17  6  =  55    2    6 
75      „       „  18  6  =  69    7    6 


183 

£158 

5 

0 

183 

gallons 

=  91^  dozen 

£ 

«. 

d. 

9H 

doz 

.  at  £^  2«.  =  192. 

3 

0 

cost  158 

5 

0 

profit  £33  18    0 

(10)... 1  S0V.  +  3  hf.  cr.  +  5«.  =  £1  12«.  ^d.  =  13  hf.  cr. 

£81  5«.  =  650  hf.  cr. 
650-f-13  =  50 

50  sovereigns 
50  X  3  =  150  half  crowns 
50  X  5  =  250  shiUings 

EXEBGI8E  LXXIX. 

£    8.     d,  cwt.  qrs.  lb. 

27igm.   =28  17  6  (2)  ..3  2  234 

36  sov.  =  36  0  0       6x3 

43  cr.   =  10  15  0       22  1  1 

11    hf.  cr.  =  9  12  6  3 

69   fl.       =   6  18    0  fifi    q    q 

237  sh.   =  11  17  0       4  ^    ^ 
143  sixp.  =  3  11  '^ 


£107  11  6 


267 
28 

7479  lb. 


ac.   ro.  po.  ac.   ro.  po.  £   «.  d. 

(3)... 237  3  20  :   315  1  30  ::  523  6  6 

4  4  20 

951  1261  10466 

_j40         40        12 

38060  50470  125598 

5047  33 

a,  =  ^^^%^]^}^^^  =  166551(Z.  =  £693  19«.  3i. 
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(4)... From  June  7th  to  December  20th=196  days=28  weeks 

£     8.    d. 

cost  of  pig  =  15     0 

28  weeks*  keep,  at  2s.  3d.  per  week  =  330 

total  cost  =  ^^"S"  0 


235  lb.  at  ^d.  per  lb. 


£    8,     d, 

=  6     7    3i 

4_8_  0 

profit  =  £1  19    '3i 


8.     d, 

(5)...  10    0 

5    0 


=  ^of£l 
=  i  of  10s. 


18    = 


£ 


8,    d. 


^  of  5s. 
^  of  Is.  Sd. 
tV  of  2id. 


2375_  0^  0  =  value  at  £1  each 

1187  10    0 

593  15    0 

197  18    4 

24  14 

2    9 


£2006     7 


8. 

10 

•  5 

2 

1 


d, 
0 
0 
6 
3 


i  = 


of£l 
of  10s. 
of  5s. 
of  2s.  6d, 
■^  of  Is.  Sd. 


8.     d. 


5329  0 

0  : 

2664  10 

0 

1832  5 

0 

%QQ    2 

6 

333  1 

3 

11  2 

Oi 

=  value  at  £Y  each 


j^5007    0    94 


8.     d. 
10    0 


3    4 

4 


=  iof£l 


=  i  of  10s. 


i  = 


•^j^  of  3s.  4d. 
\  of  4cZ. 


£  8.       d. 

1437    0    0 
2 

2874    0    0 

718  10    0 

239  10    0 

23  19    0 

2  19  10^ 

£3858  18  lOi 


=  value  at  £1  each 


170  KEY   TO   GKADUATBD  ilXEKCISBS  IN 

(6)...L  5        7 

5 

13 


6 

2.     M.  =  V::=?Pii3^18.  l|  =  M  =  i?2ii-l. 
Uf       V       ?^x7       49'  7|       V       Wx8""'40' 

7  5 

Bf  =  V  ==  j^?xll  ^  11 
7?T      H       '?^x5        10 

2 

'•ll|     71*^73^       19    40  "^10 

_  720-441+2156 


1960 


2435 


^     487    1    9/L 

a  7-045  =  7tJ^  =  7^;  8-0625  =  S^Mir  =  8^ 

7-045-5^+8-0625-4J^ 
=  7^-5^+8tV-4J^ 

=  5|^  =  5-3S875 


•  • 
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(7)...  31^^31    |r^  ^7^18.  M 

36^  39     1         12 


(8)... 


12 


?^lif.  cr.  =  —  X?  =  —  =  U  8M 
40  ^p    2       16  * 

8 


80V< 

•2875  ==  5«.  9i. 
20 

fl. 
•6875  =  U  A^d, 
2 

5-75005. 
12 

l-3750«. 
12 

9-OOOOi. 

4-5000(i. 
4 

2-0000  far. 

•2875  sov. 
fj  hf.  cr. 
•6875  flo. 

£     8, 

=  0  18 
=  0    5 
=  0    1 
=  0    1 

d, 
1 

9 
8i 

£1     6 

10| 

cwt.                     cwt, 

5^6875     :      9-812^ 

£ 
)     ::     23-8875     :     x 

4-2 
9^8125  y.%f^ff^ 

=  £41-2125  =  £41  4ff.  M. 

(9) . .  .From  March  25  to  August  18  =  146  days  =  f  of  a  year 

4  per  cent. =,V  o^  100)725  12    6 

)29     0     6"=  1  year's  int. 
5  16     \\ 

2 

£11  12     2J  =  146  days'  int. 


172  ££T  TO   GBADUATED  EXEfiCISES  IN 

£     8.     d, 
(10)...  166  18  IHamonnt 

156  13    4    principal 


£10     5     7^  interest 

£      8,      d. 
2i  per  cent.  =^  ^  of  100 156  13    4 

li   „      „      =iof2i 

3  18    4 
1  19    2 

£6  17    6  =  1  year's  int. 
£  8.      d.               £      .8.    d.               yr.             yr. 

5  17    6    :     10   5    7^    ::    1     :     if 

EXEBCISE  LXXX. 

(1 ) . . .  £100  =  48000  halfpence 

3s.  l^d,  =  75  halfpence 

48000-H75  =  640  days  =  1  year  275  days 
(2)...  22i  lb.  X  70  =  1575  lb.  =  14  cwt.  7  lb. 

£     8.      d. 
2  13    8 
14 


71b.  = 

37  11 
3 

£37  14 

4 

8i 

1575  lb.  at  e^d. 

per  lb.  : 

cost  : 

£       8. 

=  42  13 
=  37  14 

d. 
Ij 

profit  =  £4  18     5^ 

(3)...         3500  eggs  at  7  for  6d.  =  500  sixpences 

=  £12  lOfi.     0^. 
3500  eggs  at  6«.  6d.  per  100  =  £11     78.     6d. 

profit  =    £1     2«.     6rf. 
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(5)...  31+4^+7^+9^ 

=  23+f +T2y+,^+^ 

„„  ^500+420+405+468 
-  ^'^"^ 900 

=  23+Vy^=23+l|M 

=  24f§^ 


(6)..  (AofAof3i)x(^ofJof4J) 

4  S 

3  ^ 

(AofT2yof7iK(HofHof3|) 


;p  ;?    ?    ;;  5?/  15     75 
5  ^ 


(  7) . . .  April  contams  30  days 

2^of30day8=^xf  =  f  =  13  12    0 

2 

Hweek  =  -lix^=H=    •^6J0 

9    6  2'0 


L 


174 


KET  TO   OBADUATED  EXEBCISlse)  ^. 


la.    •  w. 
(8)...  11x15 


la.     w. 
13xaj 


£      8.     d. 
103    2    ^ 

_8 

825  hf.  cr. 


£     8 

170  12 

8 


1365  hf.  cr 


(9)... 


21 
«,  =  a^^iM2?  =  21  weeks 

19+24+29  =  72 

6)26     5    0  =  25  guineas 
12)  4    7    6 


72 


{. 


7s.  d^d. 

78.  Sid.  X 19  =   6  18  6i 

7«.  3|(2.  X  24  =    8  15  0 

78.  3Ux29  =  10  11  5J 


£26    5    0 


(10)... 


288'}'9S76(5374 
25 


3d2S4^g(6185 
36 


103)  387 
309 


121)  225 
121 


1067)  7898 
7469 


1228)10442 
9824 


10744)  42976 
42976 

12365)  61825 
61825 

EXERCISE  LXXXL 

(1).. 

.1.  5  0=  i  of£l 

2  6  ==  i  of  5«. 
3  =  ^  of  28.  6d. 

£        8.     d. 

1735    0    0  =  value  at  £1 
2 

3470    0    0 

433  15    0 

216  17    6 

21  13    9 

£ 

4142    6    3 

ABITHHETIG   AND  HEMSTBATION. 
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£>    8.     d. 

2,    1  qr.  =  i  of  1  cwt.i  2  16     0  per  cwt. 

13 

0 


141b. 

71b. 

S^lb. 


of  1  qr. 
of  14  lb. 
i  of  7  lb. 


36 


8 
14 
7 
3 
1 


0 
0 
6 
9 


£37  14    3 


cwt.  qrs.   lb. 
3.   10    0    0  =  i  of  1  ton 


2    2    0 

110 

14 


:t 


1 


of  10  cwt. 
of  2i  cwt. 

of  1 J  CYTt. 


£    8,      d, 

9  10    0  per  ton 

6x10  =  50 


47  10 


0 
10 


£481  11    9| 


4    2    6=  i  of£l 
1     3  =  i  of  2s.  6d, 
1  =  T^  of  Is.  dd. 


4  sq.  ft.  72  sq.  in.  = 
1  sq.  fb.  18  sq.  in.  = 


£           8. 

d. 

2347     0 

0: 

293    7 

6 

146  13 

9 

9  15 

7 

0    1 

11 

0    0 

5i 

yds. 

value  of  2347  at  £1 


£449  19    2| 


2)... 


1  mile  ==  1760  yards 

28160 
440 


5720)28600(5  yards 
28600 


176  KET  TO   GRADITATED   EXBSCISRS   IN 


(3)... 


(4)... 


X 


£.  ellH 
29 
5 

qrs.  na. 

3  2  : 

yds. 

47 

4 

qr. 
1 

na. 

3 

£      8, 

::  6  3 

20 

d. 
9 

148 
4 

189 
4 

123 
12 

594 

759 

1485 

6 

_759x;^?K 

m 

0. 

3795, 

=£7  18«.  lid. 

*rf 

8, 

38 

d. 
8 
9 

348    0 
12 


4176 
hf.  d.       2 


Ss.  7id.  =  87)8352(96  lb. 

783 

522 
622 

(5)...        1.         (7-345 -.8-944145 +4-06525)  ^-057 
=      2-466105-I--057 
==    43-265 

2.      (791-0981^5-38-515)  x  -00725 
=  20-54  X  -00725 
=  -148915 

22  •        , 

10  /fp      1 

44 

i  mi.  =1x1^=132 

^  40       1         -ggyards 

(7)...  '     20)2-075 

•10376  of  a  sov. 


ABITHHETIC  AND  MSNSUBATION. 
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(8)... 


460d0S2l(6789 
36 


127)1009 
_889 

1348)12005 

10784 


13569)122121 
122121 


9t5S5S76(9876 
81 


188)1653 
1504 


1967)14953 
13769 


19746)118476 
118476 


(9)... 


ac. 

7A 


a?  = 


ae. 


19li 


TV 


3      63       7 

??  "^   n 


1  «i3  3 


X 


£?^  =  £41  6«.  lOU 


32 


2' 


(10)... 


£       s. 
393    0  ainotLiit 
327  10  principal 
£65  10  interest 


5  pep  cent  =jy  of  100)327  10    0 


£16     7    6  interest  for  1  year 


£ 

16 


8,    d, 
7    6 


£    «. 
65  10 


TP. 
1 


yrs. 
4 


EXERCISE  LXXXIL 


(1)... 


cvt.  qrs.  lb. 

7  2  18 

cwt. 

:  9 

qp.  lb. 

1  25 

£     8.      d. 

::  8  18  9 

4 

4 

20 

30 

37 

178 

28 

28 

12 

858 

1061 
5 

2145 

_  1061 X  m^  ^ 

m 

2 

5305, 
=  2  ^- 

=  £11  U  O^d 

X 


N 


178 


KEY  TO  GBABUATED  EXEBCISE8  IN 


(2)... 


£ 

8, 

d. 

28 

4 

4i 

20 

564 
12 


967i  =  £967  105. 


(3)...  1  cwt.  2  qrs.  12  lb.  x  75  =  180  lb.  x  75  =  13500  lb. 

£       8.     d. 


\8.    U.  -  tV  of  ^1 

13500    0 

0  = 

^.  =  ^  of  1«.  Zd, 

843  15 

28    2 

0 
6 

£871  17 

6 

0...                11    : 

14    :: 

I.  mi. 

113 
14 

11)1582 


143  mi.  6  fiir.  120  yds. 


(5) ...  1  cwt-  2  qrs.  17^  lb.  x  1250  =  103  t.  10  cwt.  1  qr.  7  lb. 


0  cwt.  =  ^  of   1  ton 

£    8.     d, 
4  15    0  per  ton 
10x10  +  3 

47  10    0 
10 

1  qr.    =  yV  of  1(>  cwt. 
7  lb.     =  i  of   1  qr. 

475    0    0 
14    5    0 
2    7    6 
0    1    2i 

0    0    3A 

£ 

491  13  ll-}f 

103 


ABITHMSTIC   AND   HSNSUBATION. 


179 


(6)... 


£,      s,  d, 

23    1  8 

18    9  4 

£4  12  4  SB  profit  by  sale  of  34|  yards 


yds. 


8 


277 


yd. 

1 

8 

8 


£  s.  d. 
4  12  4 
20 

92 
12 


:      gain  per  yard 


1108 


4 


gain  per  yard  =  — J^  =  S2d.  =  28.  8d. 

?77 


(7).. 


£  8,  d, 

805  9  2  amount 

619  11  8  principal 

jgl85  17  6  interest 


2^  percent. 


^  of  100 

£      s.     d, 
[619  11     8 

iof2i 

15     9     9 
7  14  10 

£2d    4    8i  =  interest  for  1  year 


£      8,    d, 

23    4    8i 


£     8.     d, 
185  17    6 


yp. 
1 


yrs. 
8 


(8) . . .     Amount  of  £100  in  5^  yrs.  at  4^  per  cent,  per  annum 
=  £100 +  (£4  10«.  x5i)  =  £123  12«.  ed. 


£      8.     d. 

£       8.    d.              £ 

123  12    6 

• 
• 

685   3   2::    100    : 

k2 

:      £473  6«.  U. 

180 


KEY  TO   GBADUATEB  EXEBCISES  IN 


(9)... 


(10)... 


men    wks. 
18x16x1 


men  wks. 
24  X  aj  X  I 


ca.      lb. 
42x60 


ca.     lb. 

48x70 


^     20     ;2f 


7P- 


^  ^  ZE2lZ?^ifix7_P  ^  20  weeks 
5?^xjfx^?x^ 

« 

If  a;  =  no.  of  votes  for  snccessfiil  candidate 

X-  2691 

x-^  313  >  =  nos.  for  the  other  candidates 
«-  857  J 


Now  4aj-1439     =  7949 

.%  4a  =  7949+1439  =  9388 
and    X  =  2347,  no.  for  successftil  candidate 

aj-269  =  2347-269  =  2078 
aj-313  =  2347-313  =  2034 
a;-857  =  2347-857  =  1490 


(1).. 


(2) 


EXERCISE  LXXXIU. 

8,  d, 

13    yds.  Cotton  Sheeting 1  4^ 

19J    „    Linen        do 2  5 

2  prs.  Blankets 16  6 

3  „        do 18  9 

3      „    Counterpanes 17  6 


£   s,  d. 

=  0  17  m 

=    2    7  li 

=    1  13  0 

=    2  16  3 

=    2  12  6 

^10    6  9 


o 


ro,    =  -^  of   1  ac. 


£ .  8.     d,     , 
2  16    0  per  acre 
11 


1  ro. 
20  per. 
5  per. 


30  16    0 
11 

iof   2ro. 
i  of   1  ro. 
\  of  20  per. 

338  16    0 
18    0 
0  14    0 
0    7    0 
0    19; 

i^341     6    9 


ARITHMETIC   AND  MENSUBATION. 
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(3)...   1560+1780+2350+2620+3030+5740  =  17080 


£ 

^e       «. 

17080 

:    1560    :: 

2135 
£ 

195    0 

£        8, 

A 

17080 

;     1780    :: 

2135 
£ 

222  10 

£         8. 

B 

17080 

:     2350    : : 

2135 

£ 

293  15 

£         8. 

C 

17080 

:    2620    : : 

2135 
£ 

327  10 

£         8. 

D 

17080 

:    3030    : : 

2135 

£ 

378  15 

E 

.17080 

:    5740    :: 

2135 

717  10 

F 

t)... 

i  = 
i 

3x8       24. 
5x7       35' 

7.1 
9 

47 
9x6 

47 
'54' 

11 

12f 

V 

.;;rx7_7. 

^^         8' 
8 

-  V 

_   68x8  _  544 
'-      103x9  ~  927 

[S)...  ■^x2|x4Jx3fx|ix5ixlJx3ixWxi 

4 

=  44 


182  KET  TO  OSADUATED  EXEBCISES  IN 

(6)..  7      .   _   7     2f;^_^    '^   |- 

18^'-  -  ^""T^T"^    ^    ^ 

5 

l^o^^     -   19     ?P        95         A  ire  lA 
— -  SOV.    =    ^r^X^  =  -;j-5=0   15    10 


24 


? 


I  =0    0    4^ 

£1    9  lOi" 
4)  2 


12)10^5 
'  40)29-875 
£1.9«   10^.  =         -746875  of  a  double  bov. 

5        cwt.  -, 

(^)-  l?ton=l^?2  =  L^  =  n'3i4 

82  ?2f     1         8 

■B  =037 
cwt.  12    2  21  lb. 

TO. 

4  acre  =   4x?  =  t  =  1  30 
16  /^    1       4 

4 

i^  =  0  26 

ro.  1    4  per. 

(8) ...  19  hrs.  22^  min.  =  2325  half  minutes 

1  day  =  2880 

3  days  10  hrs.  30  min.  =  4950  minutes 

1  week  =  10080       „ 

49. 5  0     .90   ..65     of  ft.  -nr  aaIt 


ARITHMETIC   ANB   MENSURATION. 
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(9).. 


50418635969664(7100608 
49 


141)  141 
141 


142006)   863396 
852036 


(10) 


14201208)  113609664 
113609664 

£ 
10000  : 

£                    £ 

;  3500  ::  1250  ; 

£         8, 

:   437  10,  A's  share 

£ 

10000  : 

£                   £ 

:  4250  ::  1250  : 

£          8. 

:   531  5,  B*s  share 

£ 

joooo  : 

£                   £ 

:  2250  ::  1250  : 

£         8. 

:   281  5,  C's  share 

(1) 


(2) 


EXEBCI8E  LXXXJy. 
2)5  6  7  8  9  10  15  20 


2)5  3  7  4  9 
3)5  3  7  2  9 

5  15  10 
5  15  5 

5)5  1  7  2  8 

6  5  5 

Ix^ixfxlxllx^^? 


11723    1    1     1 
L.C,M.  =  2x2x3x6x7x2x3  =  2520 

(A  of  if  of  8f )  xi^otU  of  22^1^) 
8  3 

;^  9 

?  ? 

=  24 

(if  of  U  of  \^)  -H  (i^  of  2|  of  9  J) 

=  '!^?x2^x7?x'yx^-xi- 
?  ?      ?      3 


184  KEY   TO  QBADUATED  EXSBCIS18  IN 

Is,  , 

A  crown  =  Axf  =  $f  =  2    9} 

difference  =        \\d,. 

(4)...  3  iPur.  132  yds.  =    792  yards 

1  mile  =  1760  yards 

1  rood  27  per.  15^  sq.  yds.  =  16335  eighths  of  a  sq.  yd. 

1  acre  =  38720 
il^^-^fSi  «  fi  of  an  acre 

(5)...  16)11  64/^)21 

^875  18)  2"625 

•328125 

50)29  r8)77 

•58  512^  8)  9-625 

1 8)  1-203125 
•150390625 
(6)...  12)    6 

3)    1-5 
220)192-5 


>?         .  » 


8)    3-875 
3  far.  192  yds.  1  ft.  6  in.  =      -484375  of  a  milo 

cwt. 

(7)...  7-21875 

_1;0625£  per  cwt. 

3609375 
1443750 
4331250 

721875 

^7-669921875  =  £1  13ir.  4§f(l. 
20 

13-398437500«. 
12 

4-781250000(2.  =  A^d. 


ABITHMETIC  AND  HENSUBATIOK.  185 

(8)...  2H3i  +  ^+?i  =  18 

£64  16«.--18    =    £3  128. 

£3  128.  X  2i  =    £9 

£S  128.  X  3l  =  £12  128. 

£3  125.  X  4i  =  £16    4a. 

£3  128.  X  7|  =  £27 

(9) . ..  4  pep  cent.  ^  -^of  100 367  10    0  =  350  gaineafl 

=  i  of  4 


79 


14  14    0 
1  16    9 


£16  10    9  int.  for  1  year 

3| 

49  12    3" 
1  year  =85 
I    „     =      4    2    8, 

£62    0     3|  int.  for  3|  years 

(10)... 72     5      :      7658  10     ::     3  10      :      Annual  income 
_4  4  20 

289  30634  70s. 

106 
Annual  income  =  ^^jtg  ^^  =  ?420«.  =  £371 

EXEBGI8E  LXXXV. 

(1) . . .  10  t.  17  cwt.  =  388864  ounces 

3  cwt.  1  qr.  15  lb.  12  oz.  =  6076  ounces 

388864-^6076  =  64  times 

8.     d.         £      8.      d. 

(2)...    53i  yds.  Brussels  Carpeting 4    3  =  11     7    4^ 

86|     „    Kidderminster  do 2  11=    5     7     2| 

lOi    „    Dragget    2     9=    1     8  10| 

15}    „    Matting 1     9=    17    6^ 

£19  11    0  ~ 


186  KET  TO  OBADUATED  EXEBCISES  IN 

(3)...  175  qrs.  Wheat 48    6  =  424     7     6* 

350  guineas  =  367  10    0 


42 


6)  56  17    6  yalne  of  oats 

7)  9    9    7 

/.     the  oats  were  reckoned  at  £1     7    1  per  quarter 


{ 


mm. 

(4)...  p    :    2^54^   ::   4    :    x 

60        ^ 
60         174 

174x4       174  _.  n      .     qa 

X  =  — ——i  =  ^=-5^  mm.  =  11  mm.  36  sec. 
YP  -lO 

15 

Time  at  Chester  =  12  hrs.— 11  min.  36  sec. 

=  11  hrs.  48  min.  24  sec.  A.M. 


min.  min.  sec. 

(5)...     4      :      1156     ::     l^      ;      Ion.  of  Liverpool 

_60  60 

240  716 

Longitude  of  Liverpool  =  |  J^  =  i^  =  2°  59'  W 

(6)...  i+f-*+f-#+i 

^  2205+1400-1008+1080-2100+1890 

2520 

6fl75 310«    —    3467    ^^   1    947 

(7)...  51i^(T2j-ofT^ofl4f) 

7  ? 

=  W,nx>?^x?  =??  =  84 


ARITHMETIC   AND  MENSUBATION.  187 


(8)...  267-832)79-4260000(-2965. 

535664 


(9)...  4)3 


12)975 


20)7-8125 


2585960 

2410488 

1754720 

1606992 

1477280 

1339160 

138120 

40)35 

4)  3-875 

3  ro.  35 

per.  =  -96875  of 

an  acre 

7».  9|A  -  -390625  of  a  sov. 
(10)...  ^^  =  'h 

^m=  ^  W = V  =  2^ 

V54}|  =  ^5F  =  V  =  71 
Vl79ii  =  ^^-'F  =  V  =  13| 


EXEB0I8E  LXXXVI. 

£      8,     d, 

(1)...  615  17  11 

20^ 

7814)12317(1«.  6Hfi<^. 
7814 

4503 
12 


7814)54047(6(i. 

46884 

7163 

7814 


(2)... 25  qrs.  2  bu.  2  pks.  at  28«.  per  quarter  =  £35  8*.  9cr. 

£35  8s.  9d-i-4^  gui.  =  7^  tons 


188  KEt  TO   GBADUATED  EXEBGISES  IK 

(3)...iJsq.mile=iJof  640ac.=217|  ac.=:217  ac.2ro.l6  per. 

(4)...  ;2ff7    :    -065    ::    ^p-;?^ 

17  17 

455 
65 


1-105 
men  da.  men  da.  ac. 

(5)...  9x8    :    6x7   ::    27    :    x 

^x^  4  * 

4 

« 

£       yrs.  £      yrs.  £    s. 

(6)...     160  x2i      :      250  x3i     ::     13  10      :      X 

4  J  _20 

9  14  270 

15 

25      7      ?p 

0,  =  m:^Mim  ^  2625..  =  £32  16..  U. 

4 
(7)...     100 

116      :      100     ::     2    3     6      :      prime  cost 

20 

43 
12 


522 


25      18 


prime  cost  =  ^^^P^  =  450c£.  =  £1 17«.  6d.  per  cwt. 


ARITHMETIC   AND  MENSURATION. 
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(8)...   profit  per  cwt.  =  £S  10«.-£3  2«.  6d.  =  78,  6d. 


£     s.    d. 
3    2    6! 


s.    d, 

7   6    ::    100 


12  per  cent. 


(9)...  Loss  =  100-87^  =  12^  =  I  of  value 


(10)... 


•    8)12500    0 

16)1562  10 

97  13 

d, 

0 
0  loss 

on  ship 

£292  19 

^ 

.  lt6d-0436(42 
16 

•06 

82)  169 
164 

8406)    50436 
50436 

EXEB0I8E  Lxxxrn. 


(1)... 


2  roods 
1  rood 

20  per. 
5  per. 

2^  per. 


£ 

8. 

d. 

1.            64 

0 

0  per  acre 

7x8+1  =  57 

448 

0 

0 

8 

3584 

0 

0 

of  1  ac. 

64 

0 

0 

of2ro. 

32 

0 

0 

of  Iro. 

16 

0 

0 

of  20  per. 

8 

0 

0 

of  6  per. 

2 

0 

0 

1 

0 

0 

£ 

3707 

0 

0 

190 


KET  TO  GBADUATED  EXEBOISES  IN 


2.    2  qrs.  =s  ^  of  1  cwt. 


141b. 
41b. 


^  of  2  qrs. 
i^^  of  2  qrs. 


£     8,    d. 

3    8    0  per  cwt. 

9x12+5  =  113 


28 


7    0 
12 


340    4    0 
15  15    0 
1  11    G 
7  lOi 
2    3 


£358    0    7i 


3. 


4  bn. 

Ibu. 

2  pks. 

Igal. 

2qts. 

Iqt. 


£     8,     d, 
2    2 


8  10 


of  1  qr. 
of  4  bu. 
of  1  bu. 
of  2  pks. 
of  1  gaJ. 
of  2  qts. 


8  per  quarter 
4x7+1  =  29 

8 
7 


59  14 

8 

2    2 

8 

1    1 

4 

5 

4 

2 

8 

8 

4 

2 

£63    7  10 


(2)... 


«of6i)-(^of8i) 

15_16       135-64  .  71  _  .35 
4      9  "°      36       "  36  ""    ^ 


ASITHMBTIC   AKD   HENSITBATION.  191 


(3)...    7|-2|  _  7ii-m  -  m  ^  w  -  .43 . 


3      4 

4j2<2f      T^  _  12       ^j<_4       16  _„ 
8i-«-l|      "3  27         ?7'  "  9  ~  ^ 

4   ;; 


11  ™,-  _llv?/''  =  33_    p    o 


?/   "1       ^      -ITip. 


(5)-         l§„,o.  =  lix??  =  S2  da.  =  f?  "s'l" 
21  ^/     1        3 

3 


S  24     I        "24  4,  ^d     u 


3 

I:  honr  =  ixf  «  27  min.  = 27 

20  ^     1  days  ^^  22    7  min. 


192  K^T  TO   GBADUATEB  EXEBCISES  IN 

(6) ...  A  can  do  -j^  in  1  day 

B  can  do  -|^  in  1  day 

A+B  can  do  tV+tV  =  A+ A  =  ,V  =  lAr  "^  1  day 
/.  together  they  would  complete  the  work  in  ^  ==  6f  days 

(7)-..  n+i-^u+A^u 

1  -  J9  ^  1^  ^y^h  is  =  £2750 

£  £ 

^    :    I   ::    2750    :    7500 


£       8,     d. 
(8)...  495    2     2  amonnt 

419  11     8  principal 

£75  10    6  int.  for  4^  years 
£75  10«.  6(i.^4J  =  £16  155.  M.,  int.  fop  1  year 

£     8,     d,  £  £    «.      d, 

419  11     8      :      100     : :     16  15    8      :      4  per  cent. 


(9) . . .      Amount  of  £100  in  5^  years  at  4J  per  cent. 
=  £100  +  (£4  10«.  X  5i)  =  £124  15*. 

124  15      :     421    0    7i     : :     lOO      :     £337 10«. 


(10)...  1463818 

(753)»=    567009 

896809(947 
_81_ 

184)  868 
736 


1887)13209 
13209 


ABITHMETIO   AND   MENSUBATION. 


193 


EXUB0I8JEJ  Lxxxrin. 


(1)..    493)1073(2 
986 


87)493(5 
435 


"58)87(1 

58 


29)58(2 
58 


29)1537(53 
145 

87 
87 

G.C.M.  required  =  29 


G.C.M.  of  493  and  1073  =  29 


2)5 

7 

9 

12  15  18  21  27 

3)5 

7 

9 

6  15     9  21  27 

3)5 

7 

3 

2     5    3     7     9 

5)5 

7 

1 

2     5     17    3 

7)1 

7 

1 

2    117    3 

11121113 


L.C.M,  =  2x3x3x5x7x2x3  =  3780 


C2)-. 


Hx2fxH'<-A-x3|x2f 


i 

3 

2 

¥x 

?K 

.?/.? 

,x^?' 

x^J 

J* 

¥ 

3 

[     ^ 
8 

7 

6f! 

k8| 

f 

^_ 

24 

H 

-^^ 

~    3 

4  - 

12 

fx! 

=  96 


?     ? 


0 
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KEY   TO   aRADCATED  EXBBCISE8  IN 


(3)... 


(4).. 


7-0046 
•215 

'0565)8-2500000(146-017 
565 

350230 
70046 
140092 

1-5059890 

2600 
2260 

3400 
3390 

1000 
565 

4350 
3955 

395 


23 
36 


gui.  = 


23  g; 

12 


161 
12 


«.     d. 
13    5 


Mcr.  =  Mxf  =  M=    3  1H 


BOV. 

•48125  =  9«.  nd. 
20 

9'62500«. 
12 


7-50000i. 
4 


fl. 
•65625  = 
2 

1^312505. 
'    12 

3-75000(«. 

4 


1«.  3|<2. 


(5)...     1. 


2-00000  far. 

8-00000  fer. 

«.      d, 
ff  of  a  goinea  s      13     5 

•48125  of  a  sov.      =        9     7i 
\%  of  a  crown  =        3  llj 

•65625  of  a  florin    =        13} 

£1     8    3| 

«.  d. 

.     5  0  =i  of£l 

1527    0    0=value  at  £1  ea^ 

1  3  =i  of5«. 
3|=|  ofl«.  3d. 
1  =^yofl«.  3d. 

381  15    0 
95    8    9 
23  17    2i 
6    7    3 

1 

£507    8    2^. 
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2. 


<.    d. 

10  0 

50 
2  6 

24 


i  of  £1 

i  of  10«. 
J  of  6«. 
•^of  2«.  6i. 


£       s.     d. 
2439    0    O^valne  at  £1  each 


1219  10 

609  15 

304  17 

25    8 


£2159  10 


0 
0 
6 


3.   10  0  =  i  of^l 


2  6 

1  3 

5 


4  = 


i  of  10«. 

i  of  2«.  6c£. 

I  of  1«.  Sd. 

-^  of  5rf. 


£      3.    d. 
967    0    0  =  valne  at  £1  each 
5 


4835  0  0 
483  10  0 
120  17  6 
60  8  9 
20  2  11 
2  0  34 


£5521  19    5* 


(6)... 


hor.  da. 
9x20 


X  = 


hor.  da. 
17xaJ 

4      4 


bu. 
45 


=  16  days 


bu. 
68 


C7)... 


m.  da.  hrs. 

9x13x9 


m.     da.   hrs. 

13x17x11 


6 


d, 
6 


or  = 


26 

20 

526 
12 

6318 

78 

m 

^'^^^a^yy^P^^  =  14586(2.  =  £60  15«.  6(i. 
px;?x?f 

o2 
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(8)...     4  per  cent.  =  t^  of  100 262  10    0  =  260  guineas 


„        =  ^  of4 


10  10    0 
16    3 

£11  16     3  int.  for  1  year 

3i 

35    8    9 
5  18    H 
£41     6  10^  int.  for  8^  years 


£      8,    d, 
(9) . . .  li  per  cent.  =  t\r  ©^  100)475    0    0 

£5  18    9 


(10) ...    -11 73747e(-3426  00025281  (-0159 
9  1 

64)  273  25)152 
256  125 


682)  1774  309)  2781 

1364  2781 

6846)  41076 
41076 


EXEBGI8E  LXXXJX. 

(1)...         13f  yds.  Silk  Velvet 7     6  =  5*3     li 

7|     „    Crape  2     9  =  1     0     7i 

3f    „    Cloth    10     8  =  1  18    8 

26|     „    Irish  Linen 110  =  2     8     7 

18       „    Flannel    1     4  =  140 

11  15     0 
Disconnt,  2^  per  cent.  ■=  ^^  o^  100  =  5  10^ 

£11     9     U 
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lb.    oz.  lb.    oz.  £8.     d. 

(2)...  7    11     :     77    7    ::    1    8    2i 

16  16  20 

123  1239  28 

12 

338 
4 


X 


1353 
11 

X  =  ^^^^^/^^^  =  13629  far.  =  £14  35.  llji. 

3 
^      6 

(^>   -         (l«)«x(3i)»  =^?x^^?xZx?x^  =  126 

(4)...  25       .         25    2X       25         fo    1' 

42^^=-f?^l  =  2     =^^     ^ 
2 
6 
3^ 

64  """        ^^ 


37  ^2P       185       n     ^3 
sov.  =  -  -  X  ^-  ^  —  =  11     6? 

^^1         16  ^ 

16     difference  =        11^^ 

week 
(5)...  ^  -3125  =  2  days  4  hrs.  30  min. 

M875da. 
24 

4-5000  hrs. 
60 

30-0000  min. 

hp8. 

37,         37    ^4       37       q.       ..     . 

—  da.  =  ^ —  yTLC  ssz  —  =  9  nrs.  15  min. 
96  mi         4  »'  ^ouii  . 


da.  hrs.  min. 
2    4  30 
9  15 

day  1  19  15  min. 
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(6)...  ^  of  ^4  4a.  4d.=zl  18    4 

I  of  £4  4a.  4d.  =  1  11     7i 

£3    9  ll| 


£ 

S. 

d. 

4 

4 

4 

flnm 

spent 

=  3 

9 

llj 

snm 

remaiTiing  = 

14s 

>     4}Vw* 

hrs. 

hrs. 

mi. 

8i    : 

7t^ 

•  • 

•  • 

7f 

(7)...  8i    :    7^    ::    7|    :    « 

5 

aj=s^x??x-r=  ^^mi.  =  64i  miles  per  hour 
Xf    Xf     4i        24i 

6 

(8)...  KA^s  share  =  1 

B's  share  =  ^ 

and  C's  share  =  ?  of  -  =  - 

.44  ^  35  +  28+20  ^  83 
5*^7  35  36 

If    :    1    : :    £146  6«.  =  £145^    :    x 

7 

aj  =  |-^x^^i  =  £?^  =  £61  5s.    A's  share 
^^4  4 

I  of  £61  5s.  =  £49  Os.    B's  share 

4  of  £49  Os.  =  £35  Os.     C's  share 


(9)... 


£145  5s. 

^  ■ 

:    100   : 

2 

£          8. 

:    169   13    : 

20 

cost  of  &im 

9 

200 

3393 

377 
cost  of  ferm  =  M^????  =  75400s.  =  £3770 
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(10)... 


2d8S683e84(54678 
26 


104)  489 
416_ 

1086)  7368 
6516 


10927)  85236 
76489 


109348)  874784 
874784 


38950081(6241 
36 


122)  295 

244 


1244)  6100 
4976 


12481)  12481 
12481 


6241(79 
49 


149)1341 
1341 


(1) 


EXEB0I8E 

xa 

ewt  qrs.  lb.          cwt. 
2    2  14      :      8 
4                       4 

10                     13 
28                     28 

qr. 
1 

lb. 
21 

£       3.      d. 

::    18   1   4i 

20 

361 
12 

294 

385 

4336 
4 

17346 

55 

413 

^m 

m 

S2715  fer.  =  £23  13».  1 

a?  = 


200 


(2)... 


KSI  TO  QBADITATED  EXBBCISES  IN 


(3)... 


(4)... 


(6)... 


£       s. 
271    5 

17|x7  =  124)1898  15(£15  6«.  3d. 

19A 

658 
620 

38 
20 

124)775(6«. 

744 

31 

12 

124)372(3(2. 
372 

£    s.    d. 

£1U  =  1  10  10 
13|».  =  0  13  10 
7|i.  =  0    0    7| 

£2    5    3|        = 

4)3 

12)3-75 
20)5-3125 

5)2-265625 
•453125  of  £5 

23-5 
17-6 

1410 
1645 
235 

(5)...   (-17)2  =  -0289 
(-5)3  =    -125 

1445 

678 
289 

413-60 
9-25 

•0036125 

206800 
82720 
372240 

3825-8000 

178-35)45657'60(256      67-8)71-90190(1-0605 
35670                           ^'7ft 

99876 
89175 

4101 
4068 

107010 
107010 

3390 
3390 
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(7).. 


£       8.    d. 
724    3    4  amonnt 
617_3_9  principal 

£106  19     7  interest 


4  per  cent. 
i  per  cent. 


^  of  100 

£,        8, 

617     3 

d. 
9 

iVof4 

24  13 
2     1 

9 
If 

£26  14  10|  interest  for  1  year 


£     8,    d, 

26  14  lOf 


£      8,     d, 

106  19    7 


1 


yrs. 
4 


(8)... 


1 12  lb.  at  3i(f .  per  oz. 

cost 

profit 


£  8,  d, 
26  2  8 
18  13_4 

£7    9    4 


£     8,     d. 
18  13    4 


£    8,     d, 

7    9    4 


100 


40  per  cent. 


(9).. 


202262003(687 
5»  ==  125 

5>  X  300  =  7500  J77262 

60000  =  7500  X  8 
9600  =5x30x8> 
512  =  88 

70112  subtrahend 


58*  x 300  =1009200)  7150003 

7064400  =  1009200  x  7 
85260  =  58  X  30  X  7> 
343  =  7« 

7150003 


202 


KET   TO   GBADUAT£D  EXEBCISES  IK 


(10)... 


13 
^17 


Q+£25)  +  (H^122  10«.)  +  (i+£145) 

i+i+K^292  10«. 

Ill  _  20  +  15+12  ^  47 
3    4"*" 6  60  60 

1_|^  =  ^,  which  is  =  £292  lOs. 

£      s,  £ 

1     : :     292  10  =  292^     :      smn  divided 

30     45 


sum  divided  =  ^  X  2^  =  £1350 

(^  of  £1350) + £25  =  £475,  A's  share 

(I  of  £1350) +£122  lO*.  =  £460,  B^s  share 
(i  of  £1350)  +  £145         =  £415,  C's  share 


EXEB0I8JEJ  XOL 
(1)...     See  ^^Answers.^^ 


(2)... 


25 


{ 


5)17 


6)3-4 


32 


{ 


4)23 


8)5-75 


12)7 


•68 
^5833  &c.  «  -583 


18(2)11 


•71876 


9)5-5 


•611  &c.  =  -61 


(3).. 


£     8,    d, 

5    6    8  per  ton 

4x7  +  1  =  29 


21     6 


8 

7 


10  cwt. 

2icwt. 

iJ  cwt. 

141b. 

71b. 


of  1  ton 
of  10  cwt. 

^  of  2i  cwt. 

X  of  1^  cwt. 


i  of  14  lb. 


149    6 

8 

5    6 

8 

2  13 

4 

13 

4 

6 

8 

8 

4 

£158    7    8 
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(4) . . .  9|^  tons  =  188^  cwt. 

cwt.  cwt  £ 

13A    :    188^    ::    14^    :    a» 

2 


(5)-  «:«  =  ll:|# 

hence  17  :  21  is  tlio  greater  ratio 

(6)...  «  .  7  _i  _  5x9  _45 

^•^"i"  7x7  "49 

(7) . . .     Snm  paid  per  month  to  men 

=  £15«.x4x64=:£320 

.%  jC360-£320  =  £40  =  sum  paid  monthly  to  boys 
monthly  wages  of  each  boy  =  85.  x  4  =  32«. 

.-.  the  number  of  boys  =  £40-^32*.  =  800-^32  =  25 


t.  cwt.    mi.            cwt.             mi.  £     s.    cL 

(8).. .2  16x3G      :      2^x18x85  :      4    2    6      :     x 

20                      ^  20 

55                       5  82 
2  J2 

110  990 

9 
5o^_x85_x^  ^  3825^  =  £7  19.  4W 

2 
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(0) . . .  1378236&2616(371246 

9 

67)  478 
469 


741)  923 
741 


7422)18259 

14844 


74244)  341525 
296976 


742486)  4454916 
4454916 


^472y|T  =  ^Hii'  ==W  =  21| 


¥ 


(10)...  444l9494t(763 

7»  =  343  _ 

7«  X  300  =  14700)  101194 

88200  =  14700  x  6 
7560  =  7  X  30  X  6« 
_216  =  63 
95976  subtrahend 
76«x  300  =  1732800y5218947 

5198400  =  1732800  >  3 
20520  =  76  X  30  x  32 

27  =  33 

5218947 


EXUBGI8E  XGIL 


8.  d,        d. 

(1)...  3  9  =  45 


60J 


2700 

2^ 


8,.8..=99i.{J)|22| 


27^  yds.  of  velvet 
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(2)...  (fof||)xaof4i) 


it  11 

~^    ^^     f     64' 
9     3     2 

23 

174-«-fi4  —  ^^x  ^  =  ^^  —  24 
i''t  •  Of  - -^  X|^  -  9  -^5 

9 


(3)-  13  g     ^13^?^13^'l    1 

8 

Hhf.cr.  =  Ux|  =  ||  =  LJJ 

difference  ss        1^ 

(4)...  29-5625 

25725 

1478125 

591250  29-5625  =  29^fift^  =  29t^ 

2069375 

1478125  25-725  =  25t^  =  25}^ 

591250 


760-4953125  • 

OQ  9    V  9t;2  9    47  3  V  1029    —    486717    --   yfiQa  1  7 

riO)317 
640<^      8)31-7 
L       8)3-9625 


-4953125 
...  760^^  =  760-4953125 


206 


KEY   TO   GBADUATED  EXEBCISES  IN 


(5)... 


69-15)486-829830(7-0402 
48405 

27798 
27660 


13830 
13830 

•6915)486-829830(704-02 
48405 

27798 
27660 


13830 
13830 


(6). ..1.3 


4 
4 


B,     d. 


:i0f£l 

i^  of  3s.  4id. 


i=i  of  4d. 


1979    0    0=valne  at  £1  per  yd. 


329  16    8 
32  19    8 
4    2    5i 


£366  18    9i 


2.    2  qra.  =  j^  of  1  cwt. 


71b.  =  iof2qrs. 


£   8,      d, 

2  10    0  per  cwt. 
11 

27  10    0 
15    0 
3    li 


£28  18    li 


8.    4  bu.  =  ^  of  1  qr. 


Ibn. 

2pks. 

Ipk. 


of  4  bu. 
of  1  bu. 
of  2  pks. 


£ 
8 


•30 
1 


8, 

7 


7 
13 
8 
4 
2 


£32  16 


d. 

6  per  quarter 

9 

6 
9 

H 
^ 
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4.    2  ro.  = 


•^  of  1  ac. 


1  ro. 

10  per. 

6  per. 


i  of  2  ro. 
of  1  ro. 
of  10  per. 


£     s.    d, 

2     8     0  per  acre 

11x11x3  =  363 


26 

8 

0 
11 

290 

8 

0 
3 

871    4  0 

14  0 

12  0 

3  0 

1  6 


£873    4    6 


£     s.      d. 
(7) . . .4  per  oeni.^^  of  100)347  16    3 

13  18     3  int.  for  1  year 

2i 

27  16    6 
3    9    6| 


(8) 


£ 

.    73i 
_2 

147 


jg:31     6    0}  int.  for  2  J  years 


£ 
5000 


£ 

2 

7 


I      income  required 


income 


.    ,      5000x7 
reqmred=  r 

21 


^5000  ^  ^238  l8.  lOf  c2. 


(9)... 


100 
14 

86 


100 
10 

110 


69 


£     a. 
24  14 

_20 

494 
12 


5934 


d. 
6 


X 


a,  =  ^^^  ^f^^f  =  7590c«.  =  £81 125.  6d. 
0 


208 
(10)... 


EET  TO   GRADUATED  EXEBCISES  IN 


A/136J^fi 


'TFF 


V198^  = 


V447|ff  = 


vm^  = 

=  11A; 

V^f^  = 

=  5f; 

V  '^fs^  = 

=  4| 

EXEBGI8E  XOIJI. 


(1)... 


1  17 
16  19 

d, 
9 
9x9x9 

9 
9 

152  17 

9 
9 

£1375  19 

9 

=  729 


(2)...  Lobs  in  the  pound  =  20«.--12«.  \0\d,  =  7«.  \^. 


5s.  =  :^  of  £1 

28.  =  tV  of  ^1 
\\d,  =  tV  of  2s. 


2456  16 

d, 

8 

614    4 

245  13 

15     7 

2 

8 

£676    4  Hi 


(8)... 


yds. 

49| 

4 

yds. 
:      51^x13 
4 

£     8.     d. 

::    1   0.  8| 

20 

199 

206 

20 
12 

248 
4 

995 


X 


X  =: 


206x^x|f^^  =  13390  &r.  =  £13  18«.  ll^d. 
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£       9,     d. 

(4)...  231    7    li 

18_ 

18/ff  X 18  =  331)4164    7  10^^12  lU  7W, 

3972 

'  192 
20 


331)3847(1U 
3641 

206 
12 


331)2482(7i. 
2317 
165 

4 


331)662(2/ 
662 


(5)...     1  qr.  =  J  of  1  cwt. 


2  lb.  =  T^^  of  1  qr. 


£    8.      d, 
3  19    4  per  cwt. 
10 


39  13    4 

19  10 

1     5 


£40  14    7  value  of  Cheshire  cheese 
12^  lb.  Stilton  cheese  at  ll^df.  =  Us.  ll|d 
^40  14«.  7dH-ll».  ll|d  =  68,  No.  of  Stilton  cheeses 


(6)... 


ho.  min. 


X  3= 


7 

28 

60 

448 

16 

Spx 

^S 

ho.  min. 

1    ::    28    : 

60 
60 


X 


-J  mi.  =  3|  miles  per  hour 


i 
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(7)...  i  o^  A  =*  fl  =  elder  son's  portion 

1— 1^  =  ^1  =s  younger  son's  portion 
Difference,  ff-|^  =  ^J,  which  is  =  £466  1$. 

£        8. 

\i     :      1     ::     466    1      :      value  of  estate 

20 

9321 

717 
Value  of  estate  =  ^  x  2^  =  70983*.  =  £3549  3«. 

;?     1 

717 
Elder  son's  portion  =  ^  x  2^^^  =  40152«.  =  £2007  12*. 

Younger  son's  portion=£3549  3s. -£2007  12«.  =  £1541 11«. 

£        8.         d. 


(8)... 4  per  cent.  —  -j^  of  100 

1642  10    0 

i    »     n      =  iof4 

65  14    0 
8    4    3 

£73  18    3  =  1  year's  int. 

From  March  10,  1861,  to  September  26,  1863  =  930  da 

da.               da. 
365      :      930     : 

£      8,      d. 

:     73  18    3     ;     » 
20 

1478 
12 


17739 

186      243 
a,  =  ?^f^  l^P^  =  45198i.  =  £188  6s,  6d. 

m 
n 
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(9). ..5  per  ceiit.='^  of  100 


» 


»» 


99 


9> 


?> 


11 


(10)...    840     : 


£       8, 

56  14 


£  8. 

666  13 
33    6 


4 


700 
35 


0 
0 


735    0 
36  15 


8  int.  for  Ist  year 

0  prin.  at  end  of  Ist  yr, 
0  int.  for  2nd  year 

0  prin.  ai  end  of  2nd  yr. 
0  int.  for  3rd  year 

0  prin.  at  end  of  3rd  yr. 

9  int.  for  4th  year 

9  prin.  at  end  of  4th  yr. 
4  original  principal 

£143  13     5  compound  interest 


771  15 
38  11 

810    6 
666  13 


£ 
100 


6|  per  cent. 


EXERCISE  XCIV. 


a). 


2)7 

9  14  18  21 

3)7 

9 

"7"  "9  21 

3)7 
f)7~ 

3 
"1" 

7    3    7 
7    17 

1 

1 

111 

L.C.M.  = 

2x1 

5x3x7  = 

=  126 

2)7 

14 

;?    30 

7 

15 

L.C.D.  = 

2x 

7x15  « 

210 

(2).. 

a 


•      6     i_L     1^     2  3    180      16  5      182      1  fl  1 

•  •  T>  T4>  Tff>  TU  —  TlJii  TTUi  ■JTa*  ■JTO" 


11  x?;       77     15f 

/?  x  17       85  '  23^ 
5 

_  i|^  _  142  X 10 
^^        233  X  9 

1420 

2097 ' 

•« 

30 

27A  ^  fj^  _ 

?PPx3  _   90 

;^0xli       209 
19 

p2 


212  SET  TO  GBABUATED  EXEBCISES  IK 

(3)...  7|x2|xffx2|x7Jx8T«rxVyxl|x3A>'^ 
^      ^  11     7      9  .  3      ? 

=  Mx''^xi?x''?x??x??x2?xSx2^xi 

=  2079 

8.  d.  8.  d, 

(4)...                       T^ofl7  5=  11  1 

^  of  17  11  =  5 

^ofl4f  9=  6  1^ 

£1    2    7i 

ae.  10.  per. 

(5)...  T^  of  12  ac.  1  ro.  20  per.  =  6    2    16 

||of7ac,3ro =  4    1    33 

ac.  2    0    23  per. 

(6)...        1.      «    :    1105    ::    43    :    65 
2.   7^T    :    35    ::    34f    :    50^ 

«=(7Ax50^)-h34| 
137 


;;-  ?p  '77? 

6         2 

"  12  "  *^^ 

:i 

3. 

17-06 

:    29-18    : : 

a?     :      154-654. 

5-3 

«  = 

17-06  x;^^f^ 

=  90-418 

4. 

•057 

:    3-49   :: 

-29 

•01653     : 

X 

X  = 

.  3-49  X  -p/ja?^^  ^ 

=  1-0121 

■m 
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(7)...  i'   :    93^1   ::    2^    :    » 

IB  =  Aff^xfl  =  £^fM^  =  ^^26  3».  8|^. 


(B)...  75  sheep  at  2  guineas  eacli  =  :^157  10«. 

cost  =  £135 


profit  =    £^22  10s. 

135      :      22  10     : :     lOO      :      16§  per  cent. 

(9)... 

yds.      in.               yds.      in.             £    a.     d, 

27^x24     :     38|x27     ::     4  11    8     : 
4                      4                     20 

110                   155                     91 

12 

X 


1100 
5 

9     ;p 

«  =  ^^^^i^^^^^  =  6975  fer.  =  £7  68.  3M 

4 


(10) . . .  92449032661 164(9615042 

81 


186)1144 
1116 


1921)  2890 
1921 


19225)  96932 
96125 


1923004)  8076617 
7692016 


19230082)  38460164 
38460164 
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EXERCISE  XOV. 

(1)...         43i  yds.  Welsh  Flannel   2     8    =  4  17  10^ 

37|    „    Linen  Sheeting  110    =389 

39      „    Calico 0    9^  =  1  10  lOJ 

17|    „    French  Merino    3     8=361 

2|    „    Silk  Velvet 7    6    =  1     0     7^ 

£14    3    2| 
(2),..  A  can  reap  J  in  1  day 

,%  A+B  +  C  can  reap  y+^*y +|  in  1  day 

14     1^  35+28+25  ^  SS^ 
5"^25"*'7  175    "        175 

VV      :      1     : :     1  day      :      IfJ  days 


(3)...  74-6875  =  74,^^  =  74H 

^8.  X  7m  =  y  X  ijl^  =  ?^*««.  x=  £13  13«.  lOid. 

(4)...  6  hours  22^  min.  =  6*375  hours 

6-375)22-3125(3-5  =  3i  miles  per  hour 
19125 

3i875 
31875 

(5)...  ^  guineas  =  £6  Ids.  6d.  =  £6|^ 

13     13 
£6J4x2J?x5  =  ??!?x??x?  =  £l^  =  £84  10*. 


^P    ;?;   I 


i 
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(i5)...  rSi  lb.  at    9d  per  lb.    =  £2  16     7^ 

75|  lb.  at  705.  per  cwt.  =  £2     7    2| 

profit  =  95.  5^i. 

2    7    2i      :      9    5i     ::     lOO      :      20  per  cent. 


(7) ...    4  per  cent.  =  -i^  of  100)917  14    2 

36  14    2  int.  for  1  year 

_6| 

220    5    0 


i  year  =    18     7    1 
I  year  =986^ 


£247  16     7i  int.  for  6|  years 


£      8.      d, 
(8J...  .    661  11     3  amount 

662  10     0  principal 

£89     1     3  int.  for  3  years  4  mo. 

£89  Is,  3i.-5-3J  =  £26  14^.  4^.  int.  for  1  year 

£8.  £  £     8.       d.  £ 

562  10      :      100     : :     26  14    4^     : :     4|  per  cent. 


f9) . . .  3-0000000000(173206 

27)200 
189 


343)  1100 
1029 


3462)     7100 
6924 


346405)  1760000 
1732025 

27976 
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(10)...  Let  X  =  the  mean  propoitional 

then  108      :      x     ::     x      :      243 

.-.  «»  =  108  y  243 
=  26244 

and  X  =s  162 


EXERCISE  XOVI. 

(1)...  2)7J.O  14J.8  25 

5)7    5    7"    9  25 

7)7    1    7    9    5 

1119    5 

L.aM.  =  2x5x7x9x5  =  3150 
(2)...  5f-(T^of^of4f) 


'*-(b'<I'"?) 


H-f  =  5|-.lt  =  3S 


(3)...    72j_6^^163.    88  _  440  _  55 
84   756   189'   lOOf   504   63 

72|.      88    _  163    ^^  _  163 

84"*"l00j^       ;^^    55       165 

3 

3 

(4)...  ^         ;? 

/I     «13\       .  1  ^13^252       39,        qo, 

(14^^24)  ^-  =  :^^?^^  1  ===  4^-  =  ^^^- 

4 

9|d.  =    39  forthings         39  _  13    - ....  a_,^^ 
2s.  k  =  120        ,,  120  -  40  ^^  haJf-a-crown 
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(5)... 


8, 


13      .       13^2/       39       ^     ^^ 

4 

12)9 


20)975 
9^.  9d.  =  -4875  of  a  sov. 

a  sovereign  =  f^  of  a  guinea 

5 
.7  7    20        5     .         . 

8      3 

(6)...  52^  lb.  Coffee  at  14d.  =  7SM. 

28.  lid. x76x7  =  18375(F. 

J^375-h735  =  25  bags 


(7)...       6x9x8^     :      11x13^x10     :;     9  11    3      :      X 


(8)... 


men  da. 

hrs. 

men 

da.     hrs. 

£   8.     d. 

6x9: 

x84 

• 
• 

11  X 

13i  X 10 

::    9  11   3 

2 

2 

2        2 

20 

18  17 

27      20 

191 

12 

2295 

2 

3 

^ 

135 

11; 

X?; 

x?P: 

'  =  8910d[. 

=  £37  28.  ( 

^x 

/f7 

£ 

£ 

£ 

86f 

-77 

=  91 

=  gain  npon  £77 

£ 

£ 

£ 

77 

• 
• 

1325   : : 

H  .: 

whole  gain 

X  =  ^-  ^rf  ^ry  -riiT  =  8910d!.  =  £37  2«.  6d 


whole  gain  =  1 X 1^  X  ?|  =  ^1^  =  ^6165  12«.  U. 
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8,     d, 

(9) ...  48  per  square  yard 

5x9  =  46 


4  sq.  ffc.  72  sq.  in.  =  ^  yd.  = 
1  sq.  ffc.  18  sq.  in.  ^  |  yd.  = 

£10  12  11 


1     3 

4 

9 

10  10 

0 

2 

4 

7 

(10) . . .  20-000000000000(27144 

8 

2^  X  300  =  1200)  12000 

8400  =  1200  X  7 
2940  =  2  X  30  X  7« 
343  =  7» 


11083  subtrahend 


27«  X  300  =  218700)  317000 


218700  =  218700  x  1 
810  =  27  X  30  X  1« 
1  =  13 

219511  subtrahend 


27V  X  300  =  22032300)  97489000 


88129200  =  22032300x4 
130080  =  271x30x42 
64  =  48 

88259344  subtrahend 


27142  X  300  =  2209738800)9229656000 


8838955200  =  2209738800x4 

1302720  =  2714x30x4* 
64  =  48 

8840257984  subtrahend 

389398016 
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EXERCISE  XGVn. 

(1)...      7    _5     11  _  1964-90+231  ^  517  ^  013 
9'*'l4"^12"  252  252         ^^ 

Q  7  O  13  ai47 O  13  1  134  1  67 


£       8,    d, 

(2)...  39  6  11 

7x8  +  3  =  59 

275  8  5 

8 


2203     7  4 

118    0  9 

t\  or  i  =        19  13  5^ 

ttor|=  5  12  5 

£2346  13  Hi 


£         8.    d. 
(3)...  1107    0    9i 

16_ 

43^x16  =  691)17712  12    8(£25  12a.  Sd. 

1382 

3892 
3455 

437 
20_ 

691)8752(12*. 
8292 

460 
12 


691)5528(8(£. 
5528 
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(4)...         2973)782-46000(26-318. 

5946 

18786 
17838 


9480 
8919 

6610 
2973_ 

26370 
23784 

2586 


•2973)  78-2460000(263-188 

5946 

18786 
17838 

9480 
8919 

5610 
2973 


26370 
23784 

25860 
23784 

2076 


(5)...  cwt. 

7  cwt.  2  qrs.  =  7-5 

•6875 

34375 
48125 


515625  cwt.  =  5  cwt.  17^  lb. 

4  lb. 

^62500  28)14 

28  4)  3-5 


17-50000  lb.  20)  5-875 

16       5  cwt.  3  qrs.  14  Ik  =  -29375  of  a  ton 

8-00000  oz. 
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(6)...       220  qrs.  at  51  0  =  561  0 

350  qrs.  at  52  6  =  918  15 
180  qrs.  at  54  0  =  486  0 


(7)... 


760 

jS1965  15  selling  price 
qrs.  at  47  6  =  1781     5  cost  price 

£184  10  profit 

801b. 

B.    d»         £ 
of  tea  at  3  10  =  15 
cost  13 

8. 

6 
6 

d, 

8 
8 

13 

«.    d, 

6     8 

£2 
£ 

:    2    ::    loo    :• 

0    0 

15  per  cent. 

112  lb. 

£ 
of  sugar  at  h\d,  ==  2 

cost  2 

8, 

11 
6 

d, 
4 
8 

profit        4    8 

2    6    8      :      4    8::     100      :      lO  per  cent. 
The  tea  yields  15  per  cent,  profit,  and  the  sugar  10  per  cent. 

£     8.     d, 
(8)...  107  11    4  amount 

96     0  10  principal 

£11  10     6  interest 

£     8,    d, 
96    0  10 


4  per  cent.  =  ^  of  100 
^  per  cent.  =  |^  of  4 


3  16  10 

97} 


£4    6    5^  interest  for  1  year 

£      8.    d,  £     8,     d.  yr.  yis. 

4    6    5^      :      11  10    6     ::     l      :      2f  =  2  yrs.  8  mo. 

(9)...  66154665066026(8070605 

_64 

1607)  11346 
11249 


161406)  976506 
968436 


16141205)  80706025 
80706026 
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(10)...  Let  X  =  tlie  mean  proportional 

Then  47      :      x     H     x      :      105| 

/.     a;2  ^  47  X  105| 

=  4970-25 
and  a?  =  70*5  =  70^ 

EXERCISE  XCVIIL 

mi.      mi.      ho.  min. 

(1)...     7i  :  26i  ::  4  45  :  « 

2      2^ 

15     53     285 
19 

X  =  ^><  ??f  =  1007  min.  =  16  hrs.  47  min. 


cwt.  qrs.  lb.     cwt.  qrs.  lb.      £     8.  d. 

(2)...    3  2  18  :   2  3  22  ::  31  12  1   :  a? 
4         4         _20 

14        11         632 

_28         28  _J^ 

410        330  7585 
33   185 

X  =  ^^^^W^  =  6105(£.  =  £25  8a.  9i. 

(3)...  19-234 

•7-465 


11-769 
•0065 

58845 
70614 

•0?64985 
(4)...   £13A  =  ^13  85.  4(2.     3-0625  =  3^- 

£>         8.      d. 

13  8  4 
3 

40  5  0 
A=   16  9i 
£41  1  ^ 
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(5)...  1.     2  qrs.  =  ^  of  1  cwt. 


141b. 
41b. 


i  of  2  qrs. 
-^  of  2  qrs. 


£     8.  d, 

117  4  per  cwt. 

7 

13    1  4 

18  8 

4  8 

1  4 


£14    6    0 


2.     10  cwt.  =  i  of  1  ton 


I  of  10  cwt. 
^  of  10  cwt. 


£       8. 

0  13 


d, 

4  per  ton 

6x5  =25 


3 

6 

8 
5 

16  13 

4 

6 

8 
10 

4 

£17    1    2 


£        8. 

3.     44  guineas  =.46    4 


138  12 


2  roods 

1  rood 

20  poleH 

10  poles 

2^  poles 


J  of  1  acre 
^  of  2  roods 
of  1  rood 
of  20  poles 
of  10  poles 


831 

46 

23 

11 

5 

2 


"12 
4 
2 

11 
15 
17 
14 


d. 

0  per  acre 
^x6+l  =  19 

0 
6 

0 
0 
0 
0 
6 
9 

H 


£921  16    8^ 


(6)... 


35t^  E.  ells  =  ^^-  X  f  =^^  =  44f  yards 


357 

;0" 


4 


8 


2 


44|  yds.H-3^^  yds.  = 


mj^^ 


?   ?; 


s=:  14  shirts 
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(7)... 


•6625  = 
12 

6fd 

cwt. 
•578125  =  2  qrs.  8  lb.  12  oz, 
4 

67500d 
4 

2-312500  qrs. 
28 

3-0000  far, 

■ 

8-750000  lb. 
16 

12-000000  oz. 

oz. 

8     ; 

qp. 

2 

28 

lb.  oz.              d, 

8 12    ;    6|    :    « 

4 

64 
16 

27 

1036 

9 
X  =  12§^i27  =  9324  far.  =  £9  I4a.  Sd. 


(8)... Amount  of  :^100  in  3^  years  at  5  per  cent,  per  annum 
=  £100 +(£5  X  3^)  =  £116  13*.  4d. 

£      8.     d.  £       8,     d,  £  £       8.     d. 

116  13    4      :     482    5    5     ::     100      :     413    7    6 


(9)...  400    6  0  principal 

^  year's  int.  at  5 per  cent.=  10    0  0  int.  for  1st  Half-year 

410     0  0  prin.  at  end  of  1st  lif.-yr. 

„  „  10     5  0  int.  for  2nd  half-year 

420     5  0  prin.  at  end  of  2nd  hf.-yr. 

„  „         .  10  10  1^  int.  for  3rd  half-year 

430  15  1-J  prin.  at  end  of  3rd  hf.-yr. 

„  „  10  15  4|^  int.  for  4th  half-year 

441  10  6^  prin.  at  end  of  4th  hf.-yr, 

„  „  110  9^T^  int.  for  5th  half-year 

£452  11  3^^  amount  in  3^  years 
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(10) ...  T^  =  -SSSSSSSSSSSS (763762 

49 

146)  933 
876 


1523)  5733 
4569 


15267)116433 
106869 


152746)  956433 
916476 


1527522)  3995733 
3055044 

940689 


BXEEGI8E  XGLK. 


(1)...      5989)7571(1 

5989 


1582)5989(3 
4746 

1243)1582(1 
1243 

339)1243(3 
1017 

113)8927(79  226)339(1 

791  226 

1017  113)226(2 

1017  226 

G.C.M.  =  113 


2)6 

8 

9  12  14  18  21 

2)3 

4 

9    6    7    9  21 

3)3 

2 

9    3    7    9  21 

8)1 

2 

3    17    3    7 

7)1 

2 

117    17 

12    11111 
L,C.M.  =  2x2x3x3x7x2  =  504 
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(2)...  8^Xi!^xl|x2fxAxMxl|xH 

2      2  8 

(3)...  lOi^(^ofl) 

(4)...  ll«k  1(2.  =  133  pence 

1  guinea  ^  252  pence 

5 


(5).,. 


77        _ 

24 


«. 


13      .       13  ^M       91  1%    t 

—  firm.  =  —  X  ^-^  =  —  =  16     2 

18^  m     16 

5 

19  19    2p       95  ,.  1^ 

2-8ov.  =  |x^==-^==  15  10 

7  7  ^  5        35  on 

12^^-=12M=r2=^        ^^^ 

16  /6    1        8  ^ 


29 
48 


- n 

£1  16    l| 
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(6)...  9 

(7)...  1  sov.  =  a  of  a  guinea 

5      5 

85  35    20       25    - 

•  ^ —  SOV.  =  ^-^  yZL.  ss  —  of  a  firtLinea 

48  i9    yif       36         ^ 

12     3 

1  gninea  =  |^  of  a  sovereign 

7      7 
35      .        35    21     49    - 

•••4S^-=i^^=64^^^'^^"""^^ 

16     4 

(8)...  7 

19      .        19^/;?       133       «^i,, 

r2^^-=??^  1  =-2-  =  ^^^^^• 
2 

lb.  lb.  £ 

8 

I 

(9)...  A-J-B  can  reap  ^^5  of  an  acre  in  1  honr 

A  can  reap  ^y    »        „ 


>j 


„  22       18-10        8    .    ,  V, 

Bcanreapgg-^  =  ^25-  =  ^mlhoup 

B  would  reap  an  acre  in  ^|A  =  ^g^  \io\rc^ 

Q  2 
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yd.        in.  in.  yds. 

(10)...  1|  or  67i     :      25     ::     47i      :     X 

5       7 

?7  2 


EXEEGI8E  0. 

(l)...Time  occupied  in  walking  =  35-j-3f  =  9  hrs.  20  min. 
9  hrs.  20  min. +20  min. +15  min.  =  9  hrs.  55  min. 

hrs.    min. 
Time  of  starting    6     30  A.  M. 
Time  occnpied  by  journey    9     55 

Time  of  arrival  at  Henley    4    25  p.  m. 


(2)...  66564(258  258)123582(479 

4  1032 

45)265  2038 

225  1806 


508)  4064  2322 

4064  2322 

.".  the  numbers  are  258  and  479 

(3)...        -072  =  jii^  =  ^i  -1065  =  ^^^^  =  ^^i 

•00625  =  TT^^/W  =  I'ff 

(4)...        17-1875*.  =  17«.  2id.  6-3125  cr.  s=  26».  6K 

12  5 


2-2500(i. 

4 

1-0000  fa.r. 

l-5625ff. 
12 

6-7500d 
4 

3-0000  far. 

268.  6|(£.- 

-178.  2id,  =  98.  4id. 

ARITHMETIC   AND   MENSUBATION.  229 


grs. 

(5)...  24)12_ 

20)10-5 


12)  6-525 
6  oz,  10  dwts.  12  grs.  =      -54375  of  a  lb.  Troy 

(6) . . .         Perimeter  of  field  =  (216  + 146)  x  2  =  724  yards 
724  yards  at  Is.  2^d,  per  yard  =  £43  145.  10c?. 


men  da.  men  da.  ac.  per. 

(7)...         5x4i    :    9x3|    ::    14  lo    :    « 

j4  j4  _160 

18  15  2250 

3      125 
^  ^  ^  X  ^^  \l?^^f^  =  3375  perches  =  21  ac.  15  per. 


£  £  £ 

(8)...  93i      ;      1660     ::     4^      :      yearly  incoine 

4  4 

874  17 

75 
yearly  income  ==  ^^^^^  ^'^  =  £75 

(9)...  5«.  Sd.  per  dozen  =  635.  per  gross 

455. 

profit  =  185.  per  gross 

5.  «. 

45      :      18     ::     100      :      gain  per  cent. 

2      20 
gain  =  ^^/      =  ^  per  o©Dt. 
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(1.0) .  .  7l4286283n6(845154 

64 

164)  742 
656 


1685)  8685 
8425 


16901)  26028 
16901 


169025)  912737 

_845125_^ 

1690304)  6761216 
6761216 


EXEBGI8B  01. 


8.        d, 

{!)...  23    6 


7x9  =  63 


164    6 
9 

21)1480    6 

70^  gallons  of  brandy  tmd  water 
63    gallons  of  brandy 

7^  gallons  of  water 
ac.  ac.    ro.  per.  «. 

(2)...  1     :      237    3  20     ::     42     :     x 

4  _4 

4  951 

40  40 


160        38060 
1903     21 
^  ^  mxi?  ^39963^.  ^  ^499  10,  9i. 

;^  4 

£      8.      d. 
1«.  M,  =  tV  of  £1)499  10    9    rent  of  land 

£41  12     6|  amount  of  poor  rate 
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£       8. 

(8)...  4)50    0  cost  of  4  cows 

12  10  cost  of  1  cow 

_7 

6)87  10  value  of  7  cows  or.  5  horses 

17  10  value  of  1  horse 

8 

aei40    0  value  of  8  horses 


95       7 
(4)...  m^^m  =  665  yards 

£ 
(6)...  -09375      :      -425     ::     826-875      :      x 

8820 
=  'j^^2L&ll^.  =  £3748-5  =  £3748  10«. 


X 


■mn 


jds.  yds.  yds.  £    s,     d,         £ 

(6)...         7J    :    19-2375  =  19^    :    3  18    9  =  3^4    :    aj 

10 

(7)...  Rom  May  1st  to  Dec.  6th  =  219  days 

£        da.  £        da.  £   s,     d. 

125x365     :     550x219     ::     5  12    6     ;     x 

20 


112 

12 

1350 

54 
22   3   ?70 

,  ^  m^m?^mt = 3564^.  =  £i4 17.. 
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£  £  £ 

(8)...  3^      :      150     ::     73^      :      required  sum 

21 
reqtiired  sum  =  fx^^x^^  =  £3150 

W--      11      '      15  =  44-   3S      •      41 3  —  H  — ■  ^^  ■ 

2-75     :      3-85  =  |:g=| 

11      58     «.  847         870         82g 

Tt>  TT>  T  —   1185)   I155>   055 

.'.  the  ratio  of  3f    \    4Jf,  to  which  -^^  corresponds, 

is  the  greatest 


(10)...  7    :    9  =  ^;  15    :    21=i4  =  f 

.  5    :    8  =  1;  8    :    16  =  A;  15    :    32=^ 

M?^i  =  3^  =  ^    ^^^ 

^rw.  5    :    9;  and  6    :    32 

EXEEGI8B  Cn. 

£         IT. 

(1)...  3  cows  at  £10  15«.  each  =     32     5 

18  sheep  at  36^.  each  =     32     8 

sum  received  =  £64  13 

Grocer'sBiU   13  14  6 

7i  yds.  Cloth       at  lOs.-  6d.  =      3  18  9 

18|    „    Merino    at    2«.  3c2.  =       2    1  7^ 

2    prs.  Blankets  at  135.  6d.  =       17  0 

sum  paid  =  £21     1  10j[ 
.;  J2e  took  home  £64  135. -£21  U  lO^d,  =  £43  11«.  1^, 
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(2)...         Uyds.  Black  Cloth 18    6  =  1  14  si 

2l    „      do.        do 14    6  =  1  12  7I 

2j    „    Doeskin 6     9  =  0  16  lOi 

18|    „    Welsh  Flannel 1  10  =  1  14  4 

1  Silk  Umbrella    0  15  6 

1  Alpaca    do 0    8  6 

£7    2    6| 

(3)...  M4.?J4.^-§4.2?.1 

6y6yi0i       9    49    15 

_  1960412154-588 
2205 

3763    —  1  1  fi  5  8 

(4)...  f  of  an  acre  ss  3025  sqnare  yards 

^r5)3025 
.1   8)605 


length  =      75  yds.  1  ft.  10^  in. 


far.  mi. 

(5)...  -3125  =  68|  yds.  -1625  =  286  yds. 

220  1760 

62500  97500 

6250  11375 

687500  yds.  •  _1625 

286-0000  yds. 

286  yds. -68}  yds.  =  21 7i  yds. 

4)  3 
40)2375 


4)  1-59375 


1  ro.  23|  per.  =  -3984375  of  an  acre 
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(^)  ••  -66  &c.  =  ?  =  ?;  533  &c.  =  ^^^  =  i^  =  1 ; 

9   3 '  90    90   15  • 

73232  &c.=  5^^2-7   725   145 


(8)... 


•27345345  &c.  = 


990    990   198 ' 

27345-27  ^  27318 '_  4553 
99900    9990"0   16650 


(7) . . .     13)90(-e9230'7  21)17-0(-80952d 

78^  168 

120  200 

117  189 


30  110 

26  105 


40  50 

39  42 


t 

100 

91 

9 

« 

80 
63 

17 

16foi 

>  a  shilling  as 

|i.  each 
cost  ' 

=  9d,  per  dozen 
=  7id      „ 

d. 

6 
• 

d. 

::    100 

profit 
:     20 

per  cent 

.  gain 

(9)...       f  =  •71428S71428S(-845154 

64 

164)  742 
656 


1685)  8685 
8425 


16901)  26071 
16901 


169025)  917042 
845125 


1690304)  7191785 
6761216 

430569 
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(10). 


87t93S06t(723 
343 


7«  X  300  =  14700)  34933 


72>  X  300 


29400  -  14700  x  2 
840  =  7x30x2> 

8  =  28 

30248  subtrahend 
1555200)1685067 

4665600  =  1555200  x  3 
19440  =  72x30x3« 
27  =  3* 

4685067 


EXEBGISE  Oin. 

(1)...       5»  =  5x5x5x5x5  =  3125 

6^^6x6x6x6x6x6  =  46656 

77  «  7x7x7x7x7x7x7  =  823543 

88  «  8x8x8x8x8x8x8x8  =  16777216 

0»  —  9x9x9x9x9x9x9x9x9  =  387420489 


(2)     .1.      S8,4d.=: 


of^fil 


2372    6    0=value  at  £1  per  yd. 


395  6  8 
4  18  10 
2    9     5 


£402  14  11 


2. 


5«.  Od, 

Is.  Sd. 
2^d, 


iof£l 

J  of  5«. 
I  of  Is.  Bd. 


£ 


s,      d. 


4263  0 

0  : 

1065  15 

355  5 

44  8 

0 
0 

=  yalae  at  £\  per  oz. 


8.    2s.  &d. 
2H 


=  ^  of  £1 


—  T7 


L  of  25.  6d, 


£1465    8  li 

j£      s,  d. 

967     0  0 = value  at  £1  per  cwt. 

120  17  6 

10    1  5^ 


£1097  18  lU 


2 
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(3)... 


hrs.  min.      mi. 
4  32  =  4^ 

15    ;7 
4) 


lir. 
1 


mi. 

::    17 


X 


15 


=  -J-  mi.  =  3|  miles 
4 


(4)... 10  acres  3  roods  39  perches  25^  sq. yds. =53235  sq. yds. 

53235-^-421  =  1260,  No.  of  trees 


(5)... 

^      ^           13 
^^25|  -  ''f  ^x^^^  =  ^2  _  I7i  feet 

(6)... 

WO.  da.    hrs.            wo.    da.  hrs.             s,                s, 

5x6x10      :      6xl5xaj    ::     20     :      72 

12 
^^?x?x;px?^^^  12  hours 

?x;?x?p 

(7)... 

17-45  Eng.  ells  =  21-8125  yds.  =  21||  yds. 

• 

yd.            yds.                   £ 

1     :    2HI    ::    ^    :    « 

X 


=  W  X  T^  =  ^%W  =  ^5  Is.  9id. 


(8) . . .  4  per  cent.  =  ^"s  of  100 


i» 


99 


iof4 


:£       «.       d. 

647  10    0 


25  18    0 
3    4    9 


year  = 
year  = 


29     2     9  int.  for  1  year 

3| 

87    8    3 
14  11    4j 

7    5    8^ 


£109     5    3|  int.  for  3|  years 
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(9)...  Int.  for  1  year  =  £7 A  16«.  3i.H-4J  =  £1Q  12«.  M. 

£  £  £     8.      d, 

fj^    :    m    ::    16  12   6 

19  4  4 

19)66  10    0 

£3  10    0  =  3i  per  cent. 

(10) . . .       Amount  of  £100  in  4|  years  at  5  per  cent. 

=  £100  +  (£5  X  4|)  =  £123  15«. 

£     8,  £     8,     d,  £ 

123  15         :         276  19  10^        ::        100 

20  8x10  =  80       20 


?^7?  2215  19    0  2PPP 

99  10  80 

QQ  r 11)22159  10    0 

I     9)2014  10    0 

£223  16    8 

EXEBCI8E  Oir. 

(1)...     75i  yds.  Calico '    91  =  2  19  9: 

62|    „     Brown  Holland...     lit  =  2  10  3^ 

78^    „     Irish  Linen  1     8i  =  6  14  l-_ 

49      „     Welsh  Flannel  ...1     5j  =  3  11  5; 

26f    „     Drugget     2    9    =  3  13  6j 

£19  9  2^ 

(2) . . .  2  qrs.  19^  lb.  X 13  =  981 J  lb. 

lb.  lb.  £     8,   d, 

53i    :    981*    ::    1    8  11}    :    0 
2  2  20 

107  1963  28 

12 

347 

4 

1391 
13 

.  -  '^^'  -  «5i9  <^-  =  ^  u..  'J* 
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£8,       d, 

(3),..  1  14    8  per  acre 

4x6x104-8  =  248 


6  18 

8 
6 

41  12 

0 
10 

416    0    0 
13  17    4 

2  ro.    =  ^  acre =        17    4 

10  per.  =  i  of  2  ro.    =  2    2 

5  per.  =  J  of  10  per.  =  11 

2^  per.  =  I  of  5  per.  = 6^ 

£480  18    6| 


(4)...l.        (3f+2f+3A)-(2A+lA+2iJ) 


2.        (4^x6fx3|)-f-(5ixlfx2f) 

5 
-9x?^x^x^x?x^ 

2 

-«   315   _-  Ag9 


3.        (7-265-4-937)  x  (6-58+9-675) 
=  2-328  X 16-265 
s  37*84164 
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(5)...  7        «.  . 

11,.    .     11  2;     n     'a  \ 

4)2 


12)6-5 


20)5-5416 
6«.  ejc?.  =     -277083  of  a  sov. 

(6)..."  Discounting"  a  bill  is  giving  cash  for  it,  deducting  a 
sum  proportionate  to  the  amount  of  the  bill  and  the 
time  it  has  to  run.  It  is  the  invariable  practice  of 
bankers  and  bill-discounters  to  deduct  interest  in- 
stead of  discov/nt,  thus  charging  for  the  transaction 
a  sum  exceeding  the  true  discount  by  the  interest 
upon  the  true  discount  for  the  given  time.  An  illus- 
tration will  make  this  clearer :  If  a  bill  for  £410  be 
discounted  at  5  per  cent,  when  it  has  six  months  to 
run,  the  banker  woxdd  deduct  £10  Se,  as  discount^ 
whereas  the  true  discount  is  only  £10.  The  differ- 
ence, 5«.,  is  the  interest  upon  £10  for  six  months. 
The  banker,  in  fact,  has  obtained  interest  on  £410, 
whereas  he  has  lent  only  £399  IBs. :  the  latter  sum, 
if  put  out  to  interest,  would  amount  to  £409  14fi.  10^. 
in  six  months,  not  to  £410. 

Amount  of  £100  in  4  months  at  5  per  cent,  per  ftTiTmrn 
=  £100  +  (£5xi)  =  £101  13^.  4d. 

£       8.     d.  £  £8.     d, 

10113    4      :      150     ::     l  13    4      :      required  discount 
3  3 

305  5 

required  discount  =  ^^^  =  £^  =  £2  9«.  2|^. 

61 


240 
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Banker's  discount,  or  interest  =  £150-1-20-4-3 

«  £2  lOs.  Qd. 
True  discount  =  £2    98,  2^d 

Amount  of  error  =  9^\d, 

This  sum  of  9||c?.  is  the  interest  of  £2  9«.  2^.  for  4 
months,  at  5  per  cent,  per  annum. 


(7)...        From  March  17  to  October  22  =  219  days 

Int.  on  £225  12«.  6d.  for  1  year  =  £12  15«.  7^, 


da. 

m  ■ 

5 

da. 

3 

£     s.     d. 

: :   12  16  7i 

3 

5)38    6  \0\ 
£1  13    4i 

(8) .. .Amount  of  £100  in  9  months,  at  4^  per  cent,  per  annum 

=  £100  +  (£4  10«.  X  I)  =  £103  7«.  6i. 


103 

__8 

827 


4.    d* 

7    6 


£     «. 
157  10 
8 


£ 

100 


present  worth 


1260 


present  wortti  =  l^GO^O  ^^1^  =  ^152  7,.  i|4.^. 


827 


827 


(9)... 


A.  5  oxen  x   8  mo.  =  40 


B.  7 

„     X   5 

„    =35 

C.  5 

„     xlO 

„    =50 
125 

£ 

£ 

125 

:    40 

::    25 

:      8,  A's  portion 

£ 

£ 

125 

:    35 

::    25    . 

\      7,  B's  portion 

£ 

£ 

125 

:    50 

::    25 

:      10,  C's  portion 
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(10)...  V7i  =  a/V  =  f  =  2 


2 
7 


Vi66t  =  V'-¥-'  =  y  =5i 


EXEBCI8E  GV. 
(1) . . .     See  " Answers" 
(2) . . .     See  "  Answers,^* 


(3)... 

16(^)7 
1 3)1-4 

'466  &c. 

16(4)11 
1 4)  2-75 

•6875 

25(6)19 
1 5)  3-8 

•76 

30(S)17 
16)  3-4 

•566  Ac. 

•54 

64  /  8)25 
18)  3-125 
•390625 

(4)... 

3i      :      15: 

I    ::    i|    :    « 

9 

7     ^ 
2 

13  _  117  _  7, 
8  ~  16  ~  '^" 

If    :    « 

::    X    :    ^ 

=  lfx2f 

=  VxV 
=  W 
=  V=i* 

(6)... 

2  qrs.  17i  lb. 
1  cwfc. 

=  147  half-poTindR 

=  224 

=  fj  of  a  cwt. 

B 
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(6)... 


(7)... 


(8)... 


(9)... 


i^  =  -475                       -725 
^  =  -59375                   -305 

—    1000   —  To 
....     30A     61 

19    29    19     61   _  380+580+475+244 
40    40    32  "^200                     800 

1679    

—     800^   — 

•  9  79 

•475 

•725 

•59375 

•305 

2-09875 

gwi. 
•6875  =  14s.  b^d. 

SOT. 

•8125  =  16s.  Bd. 

21 

20 

14^4375«. 

16^25005. 

12 

12 

5-2500i. 

S^OOOOti. 

4 

1-0000  far. 

8.      d. 

16    3 

14    5J 

Is.  9|i. 

•4666  &c.  =  ^^^  «= 

42        7 
90       15 

4         «. 

15 '''''•       ^""1        3 

t=  9#.  4d. 

3 

lb.                 lb.                  s.   d. 

£ 

3/^    :     17|    ::    16  3 : 

=  4^     :     «» 

5 

;p   143   ;?_/i5. 

=  £3  14«.  5  ji. 

3       4 
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(10)... 


A  can  do  2f  yards  in  1  day 


B 


» 


2§ 


1> 


» 


/.  A  and  B  together  can  do  2|^+2f  =  6^  yards  in  1  day 


114-h5^V  = 


3 


1   x^  =  ¥  =  22idays 


EXEE0I8E  on. 


(1)... 


119829* 
998| 


ac.  po. 

po. 

yds. 

6  2 

22 

25i 

7  3 

15 

181 

11  1 

35 

26: 

24  3 

34 

9^ 

4 

99 

40 

3994 

30i 

• 

1 20828  square  yards 


(2) . .  .1  cwt.  1  qr.  16^  lb.  =  156^  lb.  £6  lbs.  ll{d,  =  6573  for. 


X 


lb. 
I56i  : 

2 

lb. 
1 

2 

far. 

: :  6573 

313 

2 

21 

-  2  X  m? 
m 

=  42  far.  =  1 

X 


=  lO^d.  per  lb. 


b2 
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ft. 

(3)..  13800 

4 

9)55200  sq.  ft. 

6133^  sq.  yds. 
4^ 

&  =  121  /  ll)24533i_ 

40)     202    8"  /  -  ^H  =  22     7^ 
4)        5    2  po. 
1     1  ro. 

Am,  1  ac.  1  ro.  2  po.  22  sq.  yds.  7^  sq.  ft. 


yds.  yds.  £     s.    d.  £ 

(4)...   29|    :    37|    :    15 11  oj  =  um 


X 


21 

""  "'||?^"8~    IP"""  ^"320"  ""  ^ 

40 


(5)...  455725 

192305 

•  263420  increase  in  50  years 

Xmn    :  263420  ::  ;pp 

38461     ^20    20 

38461)5268400(136f|i8^  per  cent. 
38461 

142230 
115383 

268470 
220766 

37704 

38461 
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Cr»).... 


hrs.  da. 

15x6  : 

hrs.  da. 

:   24x56  : 

bu.  pk. 

:  11  1 

4 

45 

X 


4  3 

X  =  J^^><56x^^  ^  g72  pecks  ==  21  quarters 


(7)... 


oz. 
4-5 


1-825      :      1-331 

4-5 

6655 
5324 

l-825)5-9895(3-2819  ounces 
5475 

5145 
3650 

14950 
14600 


3500 
1825 


16750 
16425 

325 


(8)...  From  May  13  to  October  6  =  146  days 


per  cent. 


1 

20 

£         8, 

752  1 

d. 

8 

lAr 

37  12 
1  17 

1 

n 

£39     9     8i  int.  for  1  year 


da. 

da. 

£      8.     d. 

?J?  : 

:  W 

::   39  9  8i 

2 

2 
5)78  19  4^ 
£15  15  lOJ 
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(9).. 


Mi^.MstA       ^^      ^jtM*t»  ly^^^AjMir       ftrm  mm^^aitfai^F      **v 

266    4    9  amotmt 

225  12     6  principal 

£40  12     3  interest 

per  cent            £     s,      d. 

4  =  ^t)225  12     6 

£9     0     6  int.  for  1  year 

£     8,     d,             £      8,     d,             jT, 

JTB, 

9  0  6    :    40 12  3   ::    1    : 

^ 

£  £  £ 

(10)...      77^  :      2600     ::     3i      :      required  income 
2  2 

155  7 


required  income  = 


500 

^^Ppx7 

'If 


=  £ 


3500 
31 


£112  18«.  0^. 


EXEB0I8E  OVII. 


a.    d. 
(1)...    15  doz.  Cotton  Hose 17  6 


18 

10 

12 

9 

8 

6 


Angola    „     27  6 

Lbswool  „    25  6 

Cotton  Hadf-hose 13  6 

Angola       „         21  6 

Kid  Gloves  22  6 

Norway  Doe  ditto,  ...19  6 


;£       «. 

d. 

=  13    2 

6 

=  24  15 

0 

=  12  15 

0 

=    82 

0 

=    9  13 

G 

=    90 

0 

=    6  17 

0 

£83    5    0 
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(2)...  7 

jggni.=  ^x^  =  -g  =      12  10 

6 

4 

7  7  ^2P      28  Q     . 

3 

11  11^5  11  o        Q 

20  ^p    1        4 

4 


(3)...       4)  1  4)  1 


12)11-25  12)  8-25 

20)12-9375  21)19-6875 

12«.  \\\d.,  =  -646875  of  £1  19^.  ^\d.  =  -9375  of  a  gni. 


(4)...  J^        j^      -^^-  X?  =  y  day  =  19  hrs.  30  min. 

16 

•90625  =  21  hrs.  45  min. 
24 


362500 
181250 


21-75000  hrs. 
60 

45-00000  min. 

hrs.  min. 

21  45 

19  30 

hrs.    2  15  min. 
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(^)-    .174242  &c.  =  1^^2-17  ^  1725  .  23 


•32957957  &c.  = 


9900     9900   132' 

329^7-32  ^  32925  ^  439 
99900     99900   1332 


hrs.   da.    hrs.  da.    ft.   ft.   ft.     ft.   ft.   ft. 

1,6). ..175x12    :    300xaj  ::  20x15x14    :    28x25x18 

3 

7  .     ?      ?      ? 

^^;7?x;?x??x??x;g^21day8 

^     ^x?Ox/^x;^  ^ 


(7)... Amount  of  £100  in  8  mo.  at  4^  per  cent,  pap  annum 

=  jglOO  +  (£4^  X  I)  =  £103 

£  £     8.    d.  £ 

103      :      113  17  6      :      100      :      present  worth 
_8  _8 

824  911 

25 

present  worth  =  ^-^^  ==  £?|g^  =  £110  11*.  HUd. 

206 


£  £  £ 

(8)...  89|  :    1000    ::    loo 

8  8 

^  8000 


8000x100       ^800000        /pmo  iq    i^ibt^ 
X  « ^^-  =  ^-j-^g-  =  «1112  13«.  l^fj(?. 
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(9)... 


11 


68|  lb.  tea  at  Zs,  10c2.  per  lb.  = 

cost  price  = 

profit  =  ^1  14    4i 


8»    d» 
9    2 


£       8,     d. 
13    3    6i 
11    9    2 


£    8.      d. 
1  14    4^ 


100 


15  per  cent. 


(10)... 


A's  debt  =  265  10  0 

B's    „     =  372  15  0 

C's    „     =  438  12  6 

£1076  17  6 


£  8, 

265    10 
20 

5310 


£       8.    d, 

179    4    3 
20 

3584 
12 


8, 

20 


43011 


<p  = 


81        2 

=  162d,  = 

8.      d. 

10    0  = 

i  of  £1 

2    6  = 
1    0« 

i  of  10s. 
^  of  lOfi. 

a 


=  13fi.  6d,  in  the  pound 


£       8, 

372  15 

d, 
0 

186    7 
46  11 
18  12 

6 

B's  portion  J251  12     1^ 


8.  d» 

10  0 

2  6 

1  0 


=  i  of  £1 
=  I  of  10s. 
=  ^  of  10s. 


£      8.  d. 

1438  12  6 

219    6  3 

54  16  6i 

21  18  7i 


C's  portion  £296    1     5^ 
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EXERCISE  OVni 
(1)...  3^6^^)^^  An/ 5)23 


14)  2-75  18)  4-6 


18 


•6875  -575 

5)17 


{in-.     H 


9)  6-5  15)  3-4 

7?  -68 


80 


1^)^^  48/ 

1 6)"!^  ^n 


8)25 


6)  3-8  16)  3-125 

•65  ^52085 


(2)...  -275  =  ^^^  =  ^,     -3125  =  ^ji^  =  A, 

•0625  =  ^.Uh  ==  tV,  -4875  =  ,^^^  =  1* 

(3)...         755  =  ^2^  =  ^^,    9-105  =  9,Vy^  =  9^, 


25 


{jfi.      -{ 


4)19 


5)  2-6  L  8)  4-75 

=    -52  ^  =    -59875 

151     13    g  21    r  19  _  Q,  604+416+84+475 
200"*"25"*"  ^^    32  ""     ■*■  800 

=  9+w;? 

=  9  +  lK*  =  10H* 

•755 

•52 
9-105 
•59375 


10-97375 


ABITHMBTIO  AND   MENSURATION. 


251 


(4)...    27i  = 


27-875 
19-2375 

8-6375  =  Sfi- 


24-0125 
15^  =  15-65 

8-3625 


=  8H 


(5)...        1.    19-425 -26-05 +  57-0785 -30-515  =  19-9385 

2.    (46-05-17-375-15-8625)  x8-57 
=  12-8125x8-57 
==  109-803125 


(6)... 


(7) 


(8) 


8-375 

•5625 

27-6 

•1075 

50250 

28125 

58625 

39375 

16750 

56250 

231-1500 

•06046875 

9-63)521-22375(54-125 

76-35)-3550275(-00465 

4815 

30540 

3972 

/ 

49627 

3852 

45810 

1203 

38175 

963 

381 75 

2407 

1926 

4815 

4815 

357-436)29-3675000(-0821 

2859488 

772620 

714872 

577480 

357436 

220044 
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(9)...  118^  =  113734376 

532-048 

909875000 
454937500 
2274687500 
341203125 
568671875 


60512-146750000  =  60512^^^ 

207t^  =  207-33125 

59-436 

124398750 
62199375 
82932500 
186598125 
103665625 


12322-94017500  =  12322|5^ 

(10)..,      505-582-5-47H  =  505K*-*-471| 

^7  2 

125 

134  -19 

—  Try  —  ^TTS 

471|  =  471-625)505-582000(1-072 

471625 

3395700 
3301375 

943250 
943250 

764^  =  764-252)2426-500100(3-175 

2292756 
1337441 
764252 


5731890 
5349764 


3821260 
3821260 


3-175  =  StVVV  =  S^V 
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EXEB0I8E  CIX, 
(1)...  4)  3  4)1 


12)  375  12)2-25 


20)13-3125  21)9-1875 

13«.  Sid.  =     -665625  of  a  sov.     9«.  2ld. = -4375  of  a  gui 


SOT.  s.    d,  gui.  s,     d, 

(2)...   .    -484375  =  9  8i                           -6875  =  14  5i 
20^  21 

9-687500S                                 14-4375S. 
12  12^ 

8-250000d                                   5-2500(i, 
4  4 

1-000000  far.  l-OOOO  far. 

8,  d, 

9  Si 

14  5^ 


£1    4    1^ 


8.     d. 


$, 


28  "^^        29     I        4 


SOV.  8,        d, 

-953125  ==  19    Of 

20 


«. 

d. 

19 

OJ 

14 

3 

19-062500S. 
12  

0-750000cZ.  ^'  ^H 

4 


3-000000  far. 

(4)...  13«.  3id  =    637  farthings 

£\  105.  4£.    =  1456      „ 

m^^Vt  =  T^  =  -4375 


254  EST   TO   6BADUATSD  EZEBCISES  IS 


(5)... 


(6) 


ay 


2)  1 
28)24-5 
4)  3-8?5 

ton 

-4875  = 
20 

9-7500 

=  9  cwt.  3  qrs. 
cwt. 

lb.  =    -96875  of  a 

cwt.                     ^ 
3-0000 

qrs. 

fdp. 

•426  =  93i  yds. 
220 

mile 

-34375  = 
1760 

:  605  yds. 

93-500  yds. 

2062500 
240625 
34375 

605-00000 ; 

^ds. 

605  yds.-93i  yds. 

,  =  511 J  yards 

30i  = 

8)  1 

30-25)15125 

40)25-5 

4)  1-6375 

1  ro.  25  per.  15^  yds.  =    -409375  of  an  acre 


(8)...  4)2 


2)r5_ 
4)2-75 


8)5-6875 


5  bn.  2  pks.  1  gal.  2  qts.  =    -7109375  of  a  quarter 


week 

(9)...  -59375  =  4  days  3  hours  45  min. 

7 

4-15625  da. 
24 


3-75000  hrs. 
60 


46-000000  min. 
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(10)... 


cwt. 

•65626 


cwt. 

5-875 


275625 


X 


X  = 


1-175         21 


=  £24-675  =  £24  13«.  U. 


(1). 


(2).. 


EXEBCI8E  CX, 

28,  2^.  =  106  farthings 
£286  15».  O^d  =  275282  farihings 

275282-^106  =  £2597 

19  miles  =  1203840  inches 
1203840-^28^  =  42240  steps 


(3).. 


1. 


2. 


8»  d* 

4  0 

=  i  of  £1 

=  ^  of  4». 
=  -^of4». 
=  i  of6d. 

£           8. 

5347     0 

d, 

0  =  yalne  at 

6 
4 

1069    8 

133  13 

89    2 

33    8 

0 
6 
4 
4i 

2  qrs. 

£ 
=  ioflc^ 

13! 

25  12 

£     8, 

2  12 

d, 

6  per  cwt. 
3x11  =  33 

=  i  of  2  qrs. 
=  1  of  1  qr. 
=  }  of  7  lb. 

£ 

7  17 

6 
11 

1  qr. 
71b. 
3^  lb. 

86  12 
1    6 
0  13 
0    3 
0    1 

88  16 

6 
3 

256 
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3. 


£    8.     d. 
3  17  10  per  oz. 
4x7+1 


=  29 


dwts.  grs. 

10  0 
2  12 
1     6 


15  11    4 
7 

of    1     oz. 
of  10    dwts. 
of    2idwtp. 

108  19    4 
3  17  10 
1  18  11 
0    9    8| 
{)    4  10^ 

(4)... 


jgllS  10    8i 

£     s.      d. 

10  15    0 
12 


(5)... 


129    0    0  value  of  12  cows 
cash    47  12    6 

OK  r  5)81     7    6  value  of  35  sheep 

^H  72016 

j£2    6    6  valne  of  J  sheep 

£    s,     d, 

52  10    0  per  acre 
5 


2  roods 
1  rood 
20  perches 
5 
2 


w 


9) 


262 

26 

13 

6 

1 

0 


10  0 
5  0 
2 

11 

12 

13 


£310  14    8^  value  of  A's  field 

'£     s,    d. 

65    0    0  per  acre 
4 


260    0  0 

2  roods     =    32  10  0 

1  rood       =    16     5  0 

5  perches  =      2     0  7^ 


£310  15     7i  value  of  B's  field 
310  14    S-i 


B's  field  is  worth 


U^d,  more  than  A's 
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(6)... 


hor.  da. 

hoT.    da. 

i,     B.    d. 

7x5     : 

13  X  63     : 

:    3    1   3 

20 

61 
12 

X  = 


9     147 
13  X  ^^  X  7^ 

7x? 


X 


735 


=  17199d,  =  £71  13«.  Sd. 


(7)..v     From  April  29th  to  S^tember  22nd  =  146  days 


£ 

6  per  cent.  =  A)  125 


£6    58,  interest  for  1  year 


da. 

m 

5 


da. 

2 


£     9, 

6    5 


5)12  10 
£2  lOs. 


(8)... 


7ei  lb.  at  4».  6d  per  lb.  =  17    4    3 

cost  =  15  18    9 
profit  =£156 


£       9,     d, 

15    18    9 


£     9,    d, 
15    6 


100 


8  per  cent. 


(9)... 


1  per  cent. 

i    » 


£     9.     d, 
tW848    6    8 


=    i 


8    9    8 
112^ 


£9  10  lOi 
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(10)...  4S046t2l(6561 

36 

125)  704 
625 


1306)  7967 
7836 


13121)  13121 
13121 


38t42048d(729 
343 


7>  X  300  =  14700)  44420 

29400  =  14700  x  2 
840  =  7x30x2* 

^8  =  2* 

30248  subtrahend 


72'^  X  300  =x  1555200)14172489 


13996800  ss  1555200  x  9 
174960  =  72  X  30  X  X  9« 
729  =  98 

14172489 


EXERCISE  OXL 


(1) 


(2) 


17       51 

867 
4 

=  216|  statute  miles 

7 

nn 

9 

&       s. 

::    118   2 

6 
9 

7)1063    2 
€151  17 

6 
6 
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s.  d.          £  8.  d, 

(3)...     14^  yds.  Lutestring 3  9    =  2  14 

„    Satin 4  3    =  7  6: 

„    Silk  Velvet  8  6=2  6  9 

„    Cotton  „       1  9    =  13  li 

„    Calico    6J=  9  4^ 

„    Bibbon  10^=  6  ' 

„    Lace  2  6    = 9_ 

£7     7    0 

£ 
(4)...  17-85)ll-15625(-625  of  £1=12«.  6d.  per  ton 

10710 

4462 
3570 

8925 
8925 


(5)... 


s. 

d. 

14 

6  per  gallon 
6x6  +  1  =  37 

4 

7 

0 
6 

2e 

2 

0 

14 

6 

ig«l- 

=r 

7 

3 

17     »i 

=s 

1 

2i 

£27 

4 

Hi 

(6)...19f  yds.  X 19  =  376|  yds.  £7  lis.  4^.  =  £7^^<^ 

yds.  yds.  £ 

17-^    :    376|   ::    7^\    :    x 

7 
;iJ     2261     I?W  _  «15827  _   .,g.  ,»    „j^ 

16 

8  2 
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£      8,     d, 
(7)...  888    0    4i  amount 

343     0     0    principal 

Mb    0    4^  int.  for  3^  years 
£45  0«.  ^d,'^-^  =  £12  17«.  3d,  int.  for  1  year 


343      ;      100     : :     12  17     3      :      £3|  per  csent. 


(8) . . .  Amonnt  of  £100  in  8  months  at  4^  per  cent,  per  annum 

=  £100  +  (£4i  X  §)  =  £103 

£  £9,  £ 

103      :      190  10     : :     lOO      :      present  worth 
20 

3810 
Present  worth=?§l^^  =  ?^..  =  £184  19..  O/A^?. 


(9) . . .  63l67t222244(729162 

49 

142)  416 

284 


1449)13277 
13041 


14581)  23622 
14581 


145826)  904122 
874956 


1458322)  2916644 
2916644 


ABITHMETIO   AND  HENSURATION.  261 

2034641t(273 

8 

2>  X  300  =  1200)12346 

8400  =  1200  X  7 
2940  =  2x30x7« 
343  =  73 


11683  subtrahend 


27^x300  =  218700)663417 


656100  =  218700  x  8 
7290  =  27x30x3» 
27  =  33 

663417 


(10)...  4-h^/12^4-f  ^/l2_28-f8A/T2       h    o  /tt? 
r~"7T5^rTT7Tt         16-12     =  /+2v^l2 


4-  x/12    4+  v/12  16-12 


7+2.  12  =  7  + (2x3-4641) 
=  7+6-9282 
=  13-9282 


EXEBOISE   OXII. 

(1)...      924)5250  8  9(£5  13».  7M 

4620 

630 
20 


924)12608(13*.  924  =  12  x  11  x  7 

924  ^   ^  ^ 

3368  12)5250  8  9 

2772  11)437  10  8j 

^^^  7)39  15  6| 

^^  £5  13  7i 


924)  7161  (7i. 
6468 

693 
4 

924)2772(3  far. 
2772 
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£    8.     d.  £      s.    d, 

(2)...     18)9  19  6  13)24  7  6 

11  1            1  17  6 
n  9 

£6    1  11  £16  17  6 

£16  178.  6d.-£Q  Is.  lid.  =  £10  Us.  7d. 

f.  OE. 

(3)...        4)1  16)10 


12)5-25  28)  2-625 

20)  -4375  4)     -09375 


6id.  =  -021875  of  a  sov.      21b.l0oz.=  -0234375  of acwt. 

(4)...  5-013 

-075 

25065 
35091 


1-062) -375075000(-354025 

3186 

5737 
5310 

4275  5-013  X -075       .qkai\ok 

4248  — f062—  ""  ^^^^ 

2700 

^24 

5760 
58j^ 

350 
men  da.     ho.        men  da.     ho.  jda.     yds.  jda.      yds. 

(5). ..5x41x12    :    ajx4^xl3i  ::  270x240    :    468x180 
^     _2  6        2 

27      24  26      27 

6 

0x?;x?^x^i?^x;^?)^ 
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(6)... 


£ 


6. 


d. 


4  per  cent.  ^  ^ 

1075  16 

8 

i      „      =iV 

43    0 
2  13 

8 

45  14 

137    3 
22  17 

£160    0 

54  interest  for  1  year 

4 

7:^  intereBt  for  3^  years 

(7) . . .  Amount  of  £100  in  5  raontlis  at  4J  per  cent,  per  annum 

=  £100+(£4Jxt^)  ^  £101  17«.  6d. 


£      8,     d. 

£      «.                £ 

101  17    6     : 

287  10    ::    100 

8 

8 

X 


815 


2300 


OJ  = 


20 

2300x^ 

'm 

163 


^  W  "  "^^^^  ^'  ^^''• 


(8)... 


100 
20 

6  5 


8.    d. 

3     6 
5 


6)17    6 
Cost  price  =     2«.  lid. 


(9).. 


1  cwt.  1  qr.  25  lb.  =  165  lb. 


£     8, 

2  15 


165  lb.  at  4^  per  lb.  = 

cost  =. 

profit  = 


6  loi   ::    100 


£     8.    d. 

3    1  \0\ 

2  15     0 


:   '  12J  per  cent. 


264 
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(10)... 


2450  yds.  CaUco  7^  =    76  li     B 


2325 


.9    =    87    3    9 
2^  pep  cent.  =  ,V  )163  15     0 

£4    1  lOi 

EXBBCI8E  CXni. 


(1)... 


14ilb.  Tea  3  8 

10|   „  Coffee  ...1  6 
25     „  Sugar  ...0  5^ 


£    8,      d» 


r=2  13 

2 

=  0  15 

9 

=  0  11 

H 

£4    0    4^ 


»9 


(2)... 


27iyd8.  Inlieii  Sheeting 1  8=2    5  10 

13      „    Flannel 16    =  0  19     6 

19      „    Calico 0  9i  =  0  15    0^ 

£4    0    4^ 
The  debts  are  equal 

£    8.      d, 

1  15    0  per  acre 

8x8x4+1  =  257 


14    0    0 
8 


1  rood 
20  per. 
10 


)» 


112  0 

0 
4 

of  lac. 
of  1  rood 
of  20  per. 

448  0 
1  15 
0  8 
0  4 
0  2 

0 
0 
9 
4 
2 

£450  10    3} 


(^)' •  3f  inches  =  ^?  x  1  ==  ^  of  an  English  eU 

9 

5 

9 
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(4)... -671875  =  13  cwt.  1  qr.  21  lb. 

20 

13-437500  cwt. 

4    29,.   29^^_29^^  _q„^  TTiiu 
^  ^^^r.^.  r^  cwt.  s=:--x?-=-7rqr.  =  o  qrs.  17*  lb. 

1-750000  qr.  32      32  1   8  ^     ^    * 
28  8 

21-000000  lb. 

cwt.  qrs.  lb. 

13  1  21 
3  17i 
cwt.  14  1  lOi  lb. 

C^)-     -71818  Ac.  =  ^1^  ^r^^ll 


•20756756  Ac.  = 


990    990   110 

20756-20  ^  20736  ^  192 
99900  "   99900   925 


cwt  qr.  lb.     xni.  cwt.  qrs.  lb.            mi.  t.    d, 

(6)...    2  1  20x52i  :    1    3  12x7x97i  ::    9  11 

4                 2  4  _2  _12 

9             105  7  195  119 

28  28 


272  208 

13  13       7 

^  ^  ^f^x7xX9l^XX9  ^  1183d  =  £4.  18s.  U. 

(7)...    £116  17«.  6(«.-r-2|  =  £42  10«.  interest  for  1  year 

£  £  £8.  £8, 

1000      :      100     : :     42  10      :      4     5  =  4^  per  cent. 

(8)...  100)1575    0    d 


28.  6d.  =  i  of  £1 
Is.  Od.  =  ^V  o^  ^1 


15  15     0  amonnt  at  £1  per  cent. 


1  19    4i 
15  .9 


£2  15     1^  amount  at  ds,  6d,  per  cent. 
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(9)...  2     6x25x52  =  162  10 

3  6  X 17  X  52  =  154  14 

4  Ox   7x52  =    72  16 

6  per  cent.  =  3yV)390     0  * 
commission  j^l9  lOs. 

(10)...  1     /^     .^\  ^1.1^1+5^11 

5^Vpf^       ^J       5     6         30         30 
6 

1       3Tr   ^^  "BO" 

i*    :    1    ::    2850    :    x 

160 

Af  1 

EXUBGISE  CXIV. 

* 

(l)...l.  3^-l;01_6  ^  3j;,-Mt,  ^  ST^-i-rly  ^  2^ 
■2-76  +  5Ti^         2H+5A        5|M+5|!I       " 

12 
=   ^fl=  283x^jjp  _  3396 
2^^3       2i53  X  /T^?       12265 

5 

2.  iCH+M.)  =  M*MM)  =  ^JSf-Vf  =  M 

1(4- 5i)       ?(8^-5A)       ^of3^       If 

7      3 

_  ?;x;?  =  21  ^  5 1 

~;^x?p      4       * 

:  4 
(2)    •         ^xlHx^|x6?x3TarX^|xHtx 
5       ^  4^6 

-n^mji^^n^n^w^w^^  =24 
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(3)... 


mm. 

60)18_ 
24)  6-3 


7)     -2625 


(4).. 


6  hrs.  18  min.  =  '0375  of  a  week 

£    s.      d. 
1  16     9  per  cwt. 
6x7+1 = 


2  qrs. 
1  qr. 
161b. 
81b. 


43 


11    0 


6 

7 


iof 

I  of 
I  of 


1  cwt. 

2  qrs. 
1  cwt. 


i  of  16  lb. 


7"?    3 

6 

1  16 

9 

0  18 

^ 

0    9 

2| 

0    6 

3 

0    2 

^ 

£80  16    ^ 


(5)... 


4, 


33 
40 

or.  = 

=  33, 
8 

•?= 

33 

8* 

-^^      AtO 

li(i. 

80V. 

fl. 

•453125  = 

:  95. 

Ofi. 

•34375 

=  8itZ. 

20 

2 

9-0625005. 
12 

0-750000i. 
-     4 

3-000000  far. 


•687505. 
12 

8-25000c«. 
4 


1-00000  fer. 

8. 

d. 

12 

9 

9 

Of 

4 

ll 

8| 

£1    6    7i 
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(6)... 


per.  we. 

per.  we. 

£          8. 

5x4 

:      9x13 

•  • 

•  • 

15    15 
20 

315 
63 

^x4  4i 

men   wks. 

(7)...  A    160x7  =  1120 

B    220x9  =  1980 

3100 
£  £ 

3100      :      1120     ::     3875      :      1400    A's  share 

3100     :      1980     ::     3875      :      2475    B's  shore 

£  £  £      8.     d. 

(8)...  xw    :     ^n    ::    81   7   6 

4  65  5  x  13  =  65 

406  17  .6 
13 

4)5289     7    6 

£1322    6  lOi 

£.      g       d, 

(9)...  75  lb.  Tea  at  4a,  M,  per  lb.  =  15  18    9 

cost  =  14    1     3 

profit  =  £1  17    6 
£      8,    d,  £    8.     d, 

14    1     3      :      1  17    6     ::     lOO      :      13J  per  cent. 

(10) . . .     6101S446081  (247009 

4 

44)210  24700d(497 

176  16 

487)  3413  89)  870 

3409  801 


494009)   4446081  987)  6909 

4446081  6909 


/.  V61013446081  =  497 
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EXEBCI8B  OXV. 


(1)... 
(4|)»x(6§)» 


7   7   4   4 

p   p   ^   ^   o 


.  26088 


=  5017f 


(2)... 


•26351351  Ac.  = 


26351  -  26   26326 


99900 


99900 


39 
148 


•734774774  Ac  -  ^34774^ 734  _^404^  _  2039 

999000   ""  999000  "~  2775 


(3)... 


2. 


1. 


«. 


d. 


11    8  per  yard 
6x9+2  =s  47 


2  18    4 
9 

26    5    0 
13    4 
4  yd.  or  T%^  yd.  =  0    6  10 
i  yd.  or  T^  yd.  =  0    1    5^ 
T^yd.  =  0    0    8| 

£27  16    4i 

2    qrs.  s=  ^  of  1  cwi. 

3    5 

d, 

4  per  cwt, 
13 

14    lb.    =  i  of  2  qrs. 
7    lb.    =1  of  14  lb. 
If  lb.    =|of   71b. 

42    9 
1  12 
0    8 
0    4 
0    1 

4 
8 
2 

1 

£ 

44  15 

3i 

270 
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(4).. 


£      8,    d 

3.        45     0     0 

4x4+3 

180    0    0 

4 

720    0    0 

3    ro.    =  i  of   3  acres 
30    per.  =  1  of    3  roods 

135    0    0 

33  15    0 

3|  per.  =  7  of  30  per.        8    8     9 

1     1     1     U 

£8^8    4  lOi 

cop.      pa.                 oop.       pa.               re, 

1200x32     :      1600x272     ::     5     : 

6       17 

^^  =  531  reams 

8             ® 

=  19 


(5).., 


Let  &  :=  wife's  share 
then  3  =  each  son's  share 
and  2  =  each  daughter's  share 

6  +  (3  X  3)  +  (2  x4)  =  23  =  £23000 


23     ; 

:    6    : 

£ 

:    23000    : 

£ 
:      6000,  wife's  share 

23     : 

:     3    : 

:    23000    : 

3000,  each  son's  share 

23     : 

:    2    : 

:    23000    : 

:      2000,  each  daughter's  share 

(6).. 


2|  per  cent.  =  ^^ 

u  ..  .,  =  i 


8.    d. 


da. 

m 

5 


131     5     0  =  125  guineas 


3     5 
1  12 


yrs.  da.  da. 

2  219  =  '^iilf 
13 


£4  18     5^  interest  for  1  year 


£    8,       d. 

4  18    5i 

13^ 

5)03  19    Sj 
£12  15  Hi 
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(7)... 


100 

100 

8 

20 

8,      d. 

m   : 

;  m 

::  11  3 

9 

10 

10 

9)5  12  6 

12«.  6d.  per  yard 

(8)...  %/I395i§|  =  V^W^  =  W  =  37  A 


V2780^i  =  V4^^«J  =  V^  =  52|i 


(9)...  286191179(659 

216 

6»  X  300  =  10800)70191 

64000  ==  10800  X  5 
4500  =  6  X  30  X  5» 
125  =  53 

58625  subtrabend 
65»  X  300  =  1267500)11566179 

11407500  =  1267500  x  9 
157950  ==  65  X  30  X  9« 
729  =  9» 

11566179 


(10)...  8+V14    8+^/14  _  78  +  16,/ 14 

8-W4^8+v"i4"  50 

=  1-56+ (^V  of  37416) 
=  1-56 +1-1973 
=  2-7573 

Or  thus, 

8+^/14       8+374165  _  11-74165 
8-  ^14,  ""  8-3-74165         4-25835 

=  2-7573 
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EXUBGI8E  GXn, 

E.  deg.  E.  deg.  F.  deg. 

(1)...  ?p    :    137-52   ::   xw 

9  10  10 

9)1375-2 

152-8  F.  degrees 

cwt.     mi.  mi.  8,    d,  8,    d, 

(2)...   2ixi25    :    xx^n   ::    8  4    :    7   7 

_4      _2  _2  _12  12 

10      250  175  100  91 

;P     13 

7      X9 

ho.    da.  ho.  bu.    pks.  bo.    pks 

(3)...        5x9     :      17x»    ::     8    if     :     66    3} 

4  4 

33  267 

4  4 


135  1071 

21 

^  ?j<^fxMi  =  21  days 

X7>^xn  ^ 

per.  da.  per.    da.  £        s, 

(4)...        5x28      :      9x25     ::     87    10     :      m 

20 

1750 
5      125 

<,  =  9_2Lm^m  =  5^..  =  £14^  12..  6d, 
fx^^  2 

2 
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(5)...         13J+8f  =  im+SU  =  22M,  BmR 

13i-8f  ==  im-m  =  Hh  difference 
13Jx8f  =  i|±x  V  =  Hl^  =  122A,  product 


134-^.8f  =  Mx^  =  ^  =  H,  quotient 


(6)...  -35  =  ^^1  =  3ftr;        -056  =  jiU^i  =  ^Ir  5 
•275  =  tV^^^M  =  H;  -0155  =  xiMir-^*  =  ir^. 


(7)...  6  per  cent.  =  ^ 

4  mo.  =  ^  yr. 

1  mo.  =  ^  of  4  mo. 


£     8,      d. 
736  10    0 


36  16     6  int.  for  1  year 


12     5     6 
3    14^ 


£15    6  lOi  int.  for  5  mo. 


(8)... Amount  of  £100  in  8  months  at  3f  per  cent,  per  annum 

=  £100+  (£3i  X  f )  =  £102  105. 

£8,  £8.  £ 

102  10      :      59  15     ::     lOO      :      present  worth 
20  20 

2050  1195 


Present  worth  11^^  =  £?|^  =  £58  5..'l0«^. 

41 
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(9)...  5t563d6llll62d2d(75864327 

49 

145)  855 
725 


1508)13039 
12064 


15166)  97561 
90996 

151724)  656511 
606896 


1517283)  4961516 
4551849 


15172862)  40966729 
30345724 


161728647)1062100529 
1062100529 

(10) . . .      Let  X  =  the  mean  proportional 

Then        148  ;  x     ::     x      :      333 

»»  =  148  X  333 
.     =  49284 
/.  X  =  222 


EXEBCI8E  CXVn. 
8|    10^6^^-    8^       *^    '^^'■^    ^ 

2.    ^.3.4  _  135  +  189  +  140  ^  464 
7     5"*"9  315  315 

7     5    4  ^  245+225+252  ^  722 
9*^7     5^  315  315 

232 
464^722  ^  ^|[^    ?/^  ^  232 

315  •  315       ^/5    75?;?       361 

361 
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4 


(2).. 

\W 

3 

1 

:-3^.-14 

8 

» 

=  ii^ 

difference  s= 

5i 
2|i. 

(3). 

..jg2-3125  =  £2  6«.  3d! 
20 

. 

11-6875  cr. 
5 

=  £2  18«. 

5ii. 

6-2500*. 
12 

B-4375«. 
12 

t 

■  3-OOOOi. 

6-2500(i. 
4 

1-0000  far 

■ 

18«^- 

7 

7 

■¥= 

3 

=  t^«.  =  88, 

0 

5i. 

(4)... 


9,        9  ^M      27,       «,, 

£     s»     d, 

£2-3125  =  263 

?TT  g«i-  =  7  15    2 
11-6875  cr.  =  2  18    5^ 

19tV.  =      19    63 


£13  19    5 

da.  hrs. 

8x9    : 

da.    hrs.               «. 

12x10    ::     30     ;     m 

5     10 
x/^><??  =  50..  =  £2  10.. 

t2 
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(5) . . .  No.  of  ranks  =  2500-^4  =  625 

No.  of  spaces  between  ranks  =  624 

in.  in. 

Length  of  .procession  =  (15  x  625)  +  (42  x  624) 

in.  in. 

=-9375+86208 

=  35583  inches 

=  988  yds.  1  ft.  3  in. 

(^)-        £3-86  =  ^?^  =  £3??  =  £3^  per  oz. 

90  90  lo 

7.5831b.  =  7^.^^^-^^ 

£3iixl2x7A  =  gxfx|  =  £ig? 

=  £351  If  =  £351  17«.  4d. 

('')•••       £-5S  =  £^^""^  =  £^  =s  £^-  =  10«.  8(1. 

90  90         15 

£    8,     d. 

0  10    8  per  oz. 

6x7  +  1  =43 


10  dwt.  =  ^  of  1  oz. 
1  dwt.  6  grs. =i  of  lOdwt. 


3    4 

0 

7 

22    8 

0 

10 

8 

5 

4 

8 

£23    4    8 


(8) . . .  Amount  of  £100  in  3  J  yrs.  at  4i  per  cent,  per  annnm 

=  £100  +  (£4|  X  3^)  =  £115 

£  £      8,    d,  £  £     8.    d. 

115   :   202  4  2::  100   :   175  16  8 
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(9)...     12^  per  cent.  =s 
required  profit 

selling  price 


i 


£    8,     d» 

1  17    4 

4    8 


£2    2    0  per  cwt. 


1  cwt. 


=  112  J 


£     8,  d, 

4)2    2  0 

4)     10  6 

7)      2  7i 


4^^?.  per  lb. 


(10)...      5  >/ 75 + 2  V48- 3  >/108+ 6^/27-^/192 


=  5V25x3+2>/16x3-3V36x3  +  6V9l<^-V64x3 
=  25\/3+8\/3-18^/3+18>/3-8v^3 
=  25  v^  3 


BXBEGI8E  OXVm. 
(l)...l.  18  in.  ==  iof  1  yd.  jO    3     6  per  yard 


2. 


9  in. 


of  18  in. 
of   9  in. 


19 


ft  in. 

4  72  =  i  of  1  sq.  yd. 


3     6     6 

1     9 

lOi 

£ 

£3    9    6J 

£       A.       <2. 


2  36 
1  18 


of4ift. 
of  2|  ft. 


1  10    0  per  sqnare  yard 
25 

37  10  0 

15  0 

7  6 

3  9 


£38  16     3 


278 
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ft.    in. 
3.    13  864  =  i  of  1  c.  yd. 


4  864 
972 


i  of  13i  ft. 
iof  4|ft. 


£ 


d. 


3    3    0  per  oabie  jard 
13 


40  19 

0 

1  11 

6 

10 

6 

1 

3| 

£43    2    3| 


(2)...l. 


H  of  7i 


13 


3 


J-i 


39 


2. 


'3A    ^-m    ^k 


1 


64' 


".  329' 


8 

m 

329 


=  8 


Q  64 


1051 


(3). 


da.    hrs. 

6x10 


da.    hrs. 

8X0! 


30 


46 


aj  =  '^_ 


gr  23 


2 


=  11^  hours  per  day 


(4). 


7f  yds.  Cloth 12  6 

Silk  Velvet  ...  7  4 

Lutestring    ...  3  10 

Flannel 1  9 

Calico   0  7i 

Ribbon 0  6| 

Discount,  2\  per  cent.  =  ^^ 


£    ». 

d. 

4  15 

8| 

1  6 

V 

2  16 

6 

0  13 

L 

0  16 

6; 

0  7 

4 

10  15 

0 

5 

^ 

£10    9    7i 
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(5)...  £6-693?5  =  £6{^        ll-l4285t  cwt.  ^  11|  cwt. 

cwt.  cwt.  £ 

51  9  •         111         •  •        All!  •         /M 

Of  21 

-=?rX?-S^=^^'  =  ^20  9..6d 

40 


(6)...  3i  E.  eUs.  =ixf  =  V  =  ^  jda. 

yds.  yds.  £ 

4|    :     37|    ::    1^    :    a? 

5 


qrB.  bu.  pkfl.. 

(7)...  4    5    2 

17 

79    5    2 
2  roods  =223 
20  perches  =  4    2f 

82    4    3| 

(8)...         64  lb.  Black  Tea 3    2  =  10    2    8 

16  „    Green    „   4    0=340 

80  „  cost  £13    6    8 

80  lb.  Mixed  Tea 3     9  =  £15 

Profit  =  £15 -£13  6».  %di.  =  £1  13s.  U, 

13    6    8      :      1  13    4     ::     100      :      12^  per  cent. 
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(9) . . .         (-833  Ac.)*  X  (-8181  &c.)*  =(f )*  x  (A)* 

9 
^25     g;  ^225 

^^    121       484 

4 

(10)...     Vi80-  Vd20+  A/605+  \/20-  '/SiB 


=  v^36x5-'/64x5  +  V121x5+a/4x6-'/49x6 
=  6^/5-8'/5  +  ll^/5  +  2^/5-7'v/5 
=  4a/5 

EXERCISE  OXIX. 

(1)...  2«.  6i.  =  ^  of  haJf-a-gnmea 

3 

re  ^-  "^^  =  fe^'r^  =  m  ^^^^-^fi^iinea 

7 

•656  =  T^  =  T%        £1  les.  Bid.  =  1750  forfhings 

14 
|2  x^  =  1148  far.  =  £1  Ss.  lid. 


17 

29 
|*x^  =  1856(7.  =  ^7  14..  8d. 
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(3) . . .      The  first  five  months  of  1867  contained  151  days 
da.  da.  £       8. 

365    :    151   ::    36  lo    :    x 

20 

730 
2 

X  =  ^^\^P^  =  302«.  =  £15  28. 

£       8, 

Rent  of  house  for  the  year  36  10 

do.         for  first  5  months         15     2 

do.         for  remainder  of  year  21     8 

(4)...  £4  9«.  3i.  =  £4|^;  13i  gui.  =  £14^ 

£  £  yds. 

4JJ    :    14^   ::   19^    :    x 

63 

a.=  ?l.WxW==  63  yards 

p^  3 

men  da.   hrs.        men  da.  hrs.      yds.     yds.  yds.      yds. 

(5)...    4x3x10^    :    3x5xaj  ::  189x160    :    275x144 

11 

?x0x;?pxw 

£  :£  £ 

(6)...  7i|    :    2500   ::    31    :    a^ 

_4  _4 

287  14 

^^2500x1^^^5000^^^,^,^^^ 

Jep/  41 


282  KEY  TO   GBADUATED  XXEBCISES  IN 

(7)...        Cost  of  £100  stock  =  £73|+2*.  6d.  =  £73f 


(8)... 


£ 
73| 

4 

£ 
:   4144f 
4 

•  • 

•  • 

£ 

100  : 

SB 

295 

16579 

X 

281 

m 

^9 

20 

=  £5620 

•357357  &c. 

=z   J 

577  —  3JI 

r»70^70  i 

3573- 

-35 

3538 

1769 

9900     9900   4950 


(9) . . .  65tll220d64(256342 

4 

45)257 
225  _ 

506)  3211 
3036 


5123)  1.7522 
15369 


51264)  215309 
205056 


512682)  1025364 
1025364 


V141,^  =  V±^^%±  =  W  =  llff 


(10)...  52542}^?  =  ^^fJM" 


V^m-^=  W  =  37A 
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EXBECISE  CXX. 

(l)...From  1.0.10  p.m.  January  6th  to  1.13  p.m.  January  7tli 

ss  15  hours  3  minutes 

hrs.    min.  hr.  miles 

15    3    :    1    ::    515    :    x 

_60  60  . 

903  60 

20 

00x515       10300     .        oi  ««      -T 
X  =  ^ = mi.  =  o4taA-  miles 

9fP^  301  O^Sg^milOB 

301 
hrs.    min.      hrs.  hr.  miles 

(2)...         2   25  =  2tV    :    1    ::    i30i    :    » 

6       9 
»  5=  ^  X  ^2i  =  54  miles 


s,    d. 


(^)-  llgui.  =  llx?£  =  i?=      12  10 

18^  ^1        6 

5 

8 
9.r.9g_9^        2    3 

4 

^^     £13    6 

12)6 
20)3-5 


5)1-175 


£1  3».  6(£.  =     -235  of  £5 
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(4) . . .  4-96875  cwt.  x  7  =  34-78125  cwt. 

cwt.  cwt.  £ 

^fm^    :    34-78125    ::    wmm 

2^  2-1 

3478125 

♦      6956250 

£73040625  =  £73  0«.  9M 
20 

0-812500S. 
12 


9-750000i. 
4 

3000000  far. 


men    wks.  hrs.        men  wks.  hrs.        mi.  yds.    ft.    mi.    yds.   ft. 

(5)...  200x22x12   :   350  xajx  10  ::  7^x12x6  :  25x15  x  7 
.  =  ^jx  j^^^  X  /^  X y  ^  220  ^^^^  ^  ^3^^^^ 


^?0x;px7|x;s^x^         3 
7     ?  3 


(6)...  70  lb.  at  2».  lOd  per  lb.  =    9  18    4 

85  lb.  at  3«.  2(i.        „      =  13    9    2 

155  lb.  cost    £23    7    6 

155  lb.  at  3«.  6i.  per  lb.  =  £27  2«.  6i. 
£27  2«.  6df.-£23  7«.  6(f.  =  £3  15«.  gain 

£     i.    d,  £8.  £ 

23    7    6      :      3  15     ::     lOO      :      16yfy  per  cent. 
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(7)...  From  March  14th,  1860,  to  August  7th,  1863=1241  da. 


4  per  cent. 

i    » 


da. 


5 


1 

35 

£      8.    -td. 

478  15    0 

I 

19    3    0 

2     7  lOi 

£21  10  10^  int.  for  1  year 
da.  £     8.     d, 

xm   : :    21  10  loi 

17  17 


5)366    4  10^ 
£73    4  Ifj^ 


(8)... Amount  of  £100  in  1  year  at  3 J  per  cent.  =  £103  5«. 


£       8, 

103    5 


£      8,      d, 

376  17    3 


£ 
100 


£ 
365 


£      8,     d. 


(9)... 6  per  cent.  =  -^325    0    0  principal 

16     5     0  int.  for  1st  year 


» 


>9 


91 


» 


99 


99 


99 


>9 


99 


341     5     0  amount  at  end  of  1st  year 
17     1     3  int.  for  2nd  year 

358     6     3  amount  at  end  of  2nd  year 
171831  int.  for  3rd  year 


376    4    6|  amount  at  end  of  3rd  year 
18  16     2ff  int.  for  4th  year 

£395    0    9f^  amount  in  4  years 


(10)... 


6+3  V7  =  5  +  (2-64575131x3) 
=  5  ^  7-93725393 
=  12-93725393 


A  +  3v^7  =  3-5968. 
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EXERCISE  CXXL 

(1)...   1.     13t^    :    29i   ::   us    :    x 

134      5 


2.  46^    :     l3|f    ::    X    :    8 J 

18 

^?    . 

3.  -005    :    »   ::    2-34    :    33732 

a;=;  (•065x33732)-j-2-34 
=  2-19258-J-2-34 
=  -937 

4.       X     :      7-089     ::     6-8595     :      5-31675 
X  =  (7-089  X  6-8595)^5-31676 
=  48-6269955-^5-31675 
=  9-146 

(2) ...  Weight  of  paper  consumed  in  each  week 

=  £120^-1^^.  =  19200  lb. 

Weight  of  each  copy  =  192001b. -»- 100000 

=  307200  oz. -J- 100000 
=  3  oz.  l^^  dr. 

(3) . . .  £30  12«.  6c?.  =  7350  pence 

7350^7  =  £1050  annual  income 
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(4)...  £158  lU  6d.  =  162228  ferthings 

1  sov.,  1  hf.  sov.,  1  cr.,  1  hf.  cr.,  1  flo.,  1  sh.,  1  sixp.,  1  fourp., 
1  threep.,  1  penny,  1  hf.  penny,  1  far.  =  £2  Is.  S^d, 

=s:  2003  farthings 

152228 -.2003  =  76  of  each  coin 
(5)...  29 1  =  29-625  7-025  =  7^^ 


^i7^A  t:fjy   - 

29-625 
7-025 

148125 
59250 
207375 

208-115625 

—    ^VO^pg^ 

240-65625 

-  2mh           47^% 

=  47-1875 

51 

47-1875)240-65625(5-l 
2359375 

471875 
471875 

£     ».    yrs. 
(6)... 376  15x4     : 
20        2 

£       8.      d.       VTB, 

642  13  4x5i     :: 
20            2 

£       8. 

75    7 
20 

7535        8 
12 

12853          11 
12 

1507 

90420  154240 

964 

^  ^  jgl?fflxllx;^P7  ^  10604^  ^  ^176  14,  8d. 
3 
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(7)...  20  cwt.  1  qr.  Avoird.  =  15876000  grains 

5i  lb.  Troy  =  30240  grains 
15876000-J-30240  =  525  parcels 

(8). ..See  ''Answerer 


4  per  cent. 

=  ,,V)380 
£15 

8,     d. 
4    2 

4     2  int.  for  1  year 

da. 

m 

5 

da. 

:    m 

3 

£       8.    d. 

::    15   4   2 

3 

5)45  12    6 

£9    2    6 


(10)... Amount  of  £100  in  9  months  at  5  per  cent,  per  ftnimm 

=  £100  +  (£5  X  i)  =  £103  lbs. 


£       8, 

£          8. 

£ 

£      8,      d. 

103  15     : 

:    157  10    : 

:    100    : 

151  16    l|i 

EXEROIBB  OXXIL 

(1)...  13|yds.  Cloth 9  6^6  10  7^ 

17      „     Linen    ...2  3    =  1  18  3 

19      „     Flannel. ..1  8    =  1  11  8 

lOf    „     MnsHn  ...1  4    =      14  4 

33      „     Calico    ...     5^=      15  Ij 

11  10  0 

Discount,  2^  per  cent.  =  ^77  5  9 

£11     4  3 


fTl  ..  3 


(2)...  ^5|x  V  12^4^  =  Jx  J  =  V  =  5| 
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(3)...  19      .         19^2;       57         ^    11, 

8 


•m8?5of£5  =  17«.  2ii. 
5 

•859375  of  £\ 
20 


17-187500». 
12 

2-250000i. 
4 


1-000000  far. 
17*.  2^(2. -7«.  H^i.  =  10».  Old. 


mm. 

(4)...  60)30 

24)19-5 


7)  4-8125 
4  da.  19  ho.  30  min.  =    -6875  of  a  week 

(^)-  -47575  &c.  =  ^^^r^  =  i^l  =  1^ 

990         990       330 

736  -  7       729       81 


73636  &c.  = 


990         990       110 


81L.157  ^  243-157  ^  ^  ^  43  ^  .2^^^^  ^^^ 
110    330  330  330       165 

(6)...  2J  yds.+^-i  yd.  +  li  yd.  =  4^1^  yds. 

32^  yds.-4-4j^  yds.  =  8  suits 

le.  da.    ho.  re.  da.    ho.  yds.      yds  yds.     yds. 

(7). ..6x5x10      :      5x8xaj     ::     300x242     :     484x220 

Of  2i       2f       11 

.  =  ^iilL^^M^^I??  =  11  hoars 
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(8)... From  noon  on  Monday  to  6  A.M.  on  Friday  =  90  hours 
The  clock  marks  24  hours  5  minutes  in  24  hours 

1445  5400 

1080 
.  =  2-»  24  ^  2|20  ^^  ^  39  ^  ,1^^  ^. 

289 

/.  when  the  hands  point  to  6  on  Friday  morning,  the  correct 

time  is  5  hours  41^j^  min. 


ho.   min. 

ho. 

ho. 

24    5     : 

90   :: 

24 

60 

60 

(9)...         A-lI+I  ^  15  +  7  +  18  _  40  _  4 
10    50*^25  50        ""50  ""5 

1— J^  =  ^  =  250  persons 

Total  number  of  persons  =  1250 

yV  of  1250  =  375  at  5  0  =  93  15 

•^  of  1250  =  175  at  4  0  =  35    0 

^  of  1250  =  450  at  2  6  =  56    5 

I  of  1250  =  250  at  1  0  =  12  10 

Total  receipts  =  £197  10». 


(10)...  ^m^i^  =  Vm^  =  wo  ^  13^ 

V405^  =   Vao|P  =  37  ^  ^ 
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EXERCISE  CXXIIL 

12|-7i        12i-7|         ^         V 

_  131  xy  _  524  _  0134 
39x/0       195         ^^ 
5  •> 

2.      3|x2|x3j-  ^  iif  ^  104  ^  . 
3fxlfxl^        V         26 

3-      |ofi^.,2|     5^^2i       62^ 
9i        8A     "SA       l*H-li 

7  15         47       i2» 

¥  vv  n  n 

5     ;??     j?^ 
=:JLx^xWxM2 

32 


(2)...     2  wks.  4  da.  19  hrs.  32  min.  =  27092  minutes 

1  month  «=  40320      „ 

Um^i  =  tW^  of  a  month 

37  wks.  3  da.  18  hrs.  =  6306  hours 
365  da.  6  hrs.  =  8766     „ 

u2 


«  • 


29^  £ET  TO  GRADUATED  SZBBCISES  IN 


(3; 


gui. 

7356  = 
21 

I5s. 

Hnd^ 

BOY. 

•89545  = 
20 

17«. 

lOH^i. 

15-44765. 
12 

17-90900*. 
]2 

5-3712i. 

10-90800d. 

8.      d. 

17  mu 

15    5|M 
2     6A'^ 

• 

• 

(4)...2-8S  ft.=2|  ft.     43-61  ft.=43H  ft.     19*83  ft.=19f  ft. 

Area  of  floor  =  43|^  ft.  x  19f  ft. 

Area  of  1  yd.  of  matting  =  2f  ft.  x  3  ft. 

No.  of  yards  of  matting  required 

;=(43Hxl9f)-H(2|x3) 

7 

_785  ;;p    ?    1 
""18"  7"  /7^ 

=  A4|Ayds.=101|iyd8.=101  yds.  2  ft.  SJin. 

(5) . . .      The  trains  approach  each  other  at  the  rate  of   . 

(23j4-27^  =)  61^  miles  per  hour 

hence  they  wiU  meet  in  11 2^ -f- 51 J  =  f^  hours 

.'.  at  the  time  of  meeting  the  one  train  will  be  >, 
23|  X  If  =  52^  miles  from  London 

and  the  other  27J  x  ff^  =  60 Jf  niiles  from  Birmingham 

£       8.     d. 

(6)...  341    1    7i 

291  16    8 

£49    4  11^  interest  in  4J  years 
£49  4a,  llic?.-4-4J  =  £10  18«.  lO^d.  interest  for  1  year 

£      8.      d.  £  £     8.     d.  £ 

291  16    8      :      100     ::     lO  18  lO^      :      3}  per  cent 
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£,        8. 

(7)...        .  78  gui.  =  81  18  ai^unt 

65    „     =68     5  principal 
•    £r3~l3  interest 

£      8.    d, 
2J  per  cent.  =  ^'68    5    0 


1  14    li 
0  17    Oj 

£2  11     2J[  interest  for  1  year 

£   $,    d.  £8,  jc,      .      yrs. 

2  11  2i     :      13  13     ::     l      :      5^  =  5  yrs.  4  mo. 


(8)... 


£ 

£                £ 

^^    : 

'    1750    ::    3i 

2 

2 

155-  7 

350 

31 


(9)...      17^/48-11  v/75 +19  ^/192- 7  ^108 


=  17    16x3-11a/25x3  +  19v/64x3-7a/36x3 
=  68a/3-55v/3  +  152    3-42^/3 
=  123v/3 


(10)... 


^^10  +  ^1331+^/225  _  ^/10  +  11  +  15        a/36  _  6 
v'9+V729  +  A/9"6r  ^/9+9  +  31    ""  a/49  "  "? 
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EXERCISE  OXXIV 

(1)...  Perimeter  of  ground  =  (136^+97^)  x2  =  468  yards 
lengfch  of  each  hurdle  =  6  ft.  6  in.  s=  2^  yards 

36 

No.  of  hurdles  =  468-^ 2^  =  ^x  A  =  216  =  18 dozen 

1      /^ 

£      8,  d, 

18  doz.  hurdles  at  ISs.  6d,  per  doz.  =    12    8  0 

17  6 

total  expense  =  £13    0  6 

(2) . . .       At  the  time  of  their  meeting  A  has  walked 
Ctu  X  ^i  =)¥  o^  *  ^^®  more  than  B 
(28— ^)-f-2  =  1S\^  miles,  the  distance  B  has  walked 
131^+^  =  14yV  ^^es,  the  distance  A  has  walked 

hence  A's  rate  of  walking  =  14^ -h  3^  =  4^  miles  per  hour 
and  B's        „  „       =  13^^-5-3^  =  4,^      „  „ 


per.    da.      d, 

(3)...     9x30x7i 

_2 

15 


1350 
41  ^0 


per.     da.      d. 

£     8,      d. 

13xl23x8i 

::    5  12   6 

2 

20 

17 

112 

12 
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(4)...         From  May  lOth  to  Oct.  17tli  =  160  days 

cows  da. 

A  7x160  =  1120 
B  9  X 120  =  1080 
C    8  X   90  =    720 


2920 

2920  : 

:  1120  : 

:  £18 

5«. 

:   £7  A's  share 

2920   : 

:  1080  : 

:  £18 

5^. 

:   £6  15«.  B's  share 

2920  : 

:   720  : 

:  £18 

Ss, 

:   £4  109.  C's  share 

(5)...       14ix  li  xi  =  V  xf  x|  =  m^  cnbic  feet 

Is.  Sd.  =  tV  of  £1 


ac.     per.  ac.    ro.  per.      per.  s.    d.  d. 

(6)...  1=160    :    373  2  16=59776    ::    37  6  =  450 

3736      45 

X  =  W[1^M  =  168120(?.  =  £700  10«. 
AW 

£        8. 

10  per  cent.  =  -nr)^^^  1^  annnal  rent  of  farm 

£70     Is. 


X 


(7)... 


4 


H 


£       8. '  d, 

762    0  0 

41- 

3048    0  0 

190  10  0 

4)3238  10  0 

£809  12  6 
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(8)... 


(9)... 


d. 

8 


7  far  sixpence  =  lOfd.  per  dozen 
gain  =  2^. 
d. 


» 


2? 


•  ■ 


100 


284^  per  cent. 


42  dozen  at  7  for  sixpence  =  1  16 
42      „      „    8d.  per  dozen  =  1     8 

profit  =        8«. 


>» 


» 


£6  6«.  9d,  =  6084  ferthings 

v/6084  =  78  =  No.  of  lb. 
price  per  lb.  =  78  farthings  =  1«.  7^d. 


(10)... 5  per  cent.  = 


1 

TIT 


i> 


99 


99 


99 


99 


99 


£  8,       d. 

1500    0    0  principal 

75     0    0  int.  for  1st  year 


1575     0  0  amonnt  at  end  of  1st  year 

78  15  0  int.  for  2nd  year 

1653  15  0  amonnt  at  end  of  2nd  year 

82  13  9  int.  for  3rd  year 


1736     8     9  amonnt  at  end  of  3rd  year 
86  16     h^  int.  for  4th  year 


£1823    5     2^  amonnt  in  4  years 


(1)... 


EXEB0I8E  OXXV. 


1. 


2  qrs.  2    na. 

1  qr.   1    na. 

2^na. 


30 


8.       d. 

16    8  per  ell 
6x6+1 


5    0 


£31 


0 
16 
8 
4 
2 

11" 


=  37 


0 
6 


0 
8 
4 
2 
1 

"3 
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2. 


£     8,     d, 

3     2     0  per  quarter 
5x10+3  =  53 


4bn. 
Ibn. 
2pks. 
Igal. 


15 

10  0 
10 

155 

0  0 

4-  of  3  qrs. 

9 

6  0 

1  of  4  bu. 

1 

11  0 

1  of  1  bn. 

7  9 

J  of  2  pVR. 

3  101 
111 

£166    9    7i 


3.     10  cwt.  =  ^  of   1  ton 


2^  cwt.  =  i  of  10  cwt. 
1    cwt.  =  A  of  10  cwt. 


TTT 


8*      d, 

12     6  per  ton 
19 


11 


17 

6 
1 


6 
3 


£12    5  Hi 


(2)... 


78,  B^d, 
15».  9d, 

35  7    .21 

98.  lid.\ 
lbs,  lOd.  z 


357  faartbings 
756 


» 


=  ii 


437  feirtbings 
760 


i> 


m-*-i%  =  U  =  -575 


(3)... 


far. 

4)  3 


12)  0-75 
21)170625 


•4375  of  3  gui.  =  £1  7«.  6M 
63 


27-5625«. 

17«.  OM  =  -8125  of  a  gui.   12 

e'7500d. 
4 

3-0000  far. 
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(4)...     -6363  &c. X -533  &c.  =  ^Vx  A  =  AV  =  '339393  &o. 


(5)... 


(13  v/6)2  =  169  X  5  =  845 
(7^/9y  =  7^x(>v/9)3 


=  343  X  9  X  ^/9 
=  343x9x3 
=  9261 


(6)... 


3.2^  7  _  6+8  +  7 


21 


(7).. 


(8)... 


10  ■  5  •  20     20 

20 

li  ;  ^  ::  ;ei57  io».  : 

:  £45 

U    '•     i    '•:    ^157  io«.  : 

:  £60 

U    :    1^   : :   ^157  io«.    : 

£52  Ks. 

ft.  in.  ft.  in.  ft.  in.   ft.  in.    £ 

21  9x17  6:23  3x14  8  ::  15  1 
12    12    12    12 

261   210   279   176 

8.    d.           far. 

.7  2^  =  15225  :  X 

5 

31   88  Xi^ 

=  £14  4«  2d. 

£      8.      d. 
435  11  1  amonnt 
372  13  4  principal 

X  = 


£62  17     9  int.  for  4J  years 
£62  17«.  9(«.-«-4J  =  £13  19«.  6d.  int.  for  1  year 


£      ».    d. 

£     8.    d. 

£ 

372  13  4  : 

13  19  6  : 

:  100 

3|  per  cent. 
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(9)  . .  5  per  cent.  ^  ^ 

73  da.  =  i  year 


135    0 


6  15  int.  for  1  year 


£1     78.  int.  for  73  days 

Amount  of  £100  in  73  days,  at  5  per  cent,  per  annnm 
=  £100+(£5xi)  =  ;€100+£1  =  £101 

£  £  £  £     8,     d. 

101     :    135    ::    1    :     16   8/^«r 

£    8.     d. 
Interest,  or  hcmk  discount  =  17    0 

true  discount  =  1     6     Sy^y 

difference  =  ^i%t^* 


(10)...        5/T715-V2560  +  V  3645- V 135 


=  V343x5-V51'^x5+V729x5-V27x5 
=  7V'5-8V"5+9V"5-3V"5 
=  5V'5" 

EXEBGI8E  CXXVI. 

(1)...  1.      f    :    A    •'    tt    :    » 

7     9     II        9 
2 

2.      8i    :    4|    ::    17|    :    z 

19    11 
J^     9      f         9  ^ 
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3.  'P$    :     -745    ::    f^/s 

11  11 

•8195 

4.  2ffs    :    7-025    ::    e-UA 

31  31 

7025 
21075 

21-7775 


(2)...  (137  ft.  6  in.  X  39  ft.  5  in.) ^35  ft.  10  in. 

=  (1650  in.  X 473  in.)-f-430  in. 
=  780450  sq.  in.-^430  in. 
=  1815  in.  =  151  ft.  3  in. 


ac.  TO. 

(3)...            -09375  =  15  perches  -825  =  33  perches 

4  40 

-37500  33-000  per. 
40 


15-00000  per. 

33  per.  — 15  per.  =  18  perches 


W-  .41666  &c.  =  ^-,il  =  ?^^  = -^ 

900  900       12 


T^  of  ;€1  =  8«.  4d. 


men  da.  men  da.  £  £ 

(5)...  5x6    :    7x8    ::    7    :    x 

4 

^^  7x^  =  £^  =  £13  U  4d. 
x^  15 

3 
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men  da.  wo.    da.  £  £ 

(6)...      12x7    :    iSxxxi   ::    lo^    :    9 

x=  (12x7x9)-7-(15xfxl0i) 

4  ^ 

•    X  =^ x^x^x  —  x^x  —  =  8  days 
1      1     1    f^^^Jt  ^ 

?  ? 

(7)...61-81b.=61Jlb.  £1-2875=£1|^  5-546875 cwt.=621i lb. 

lb.  lb.  £ 

6i|    :    62ii    ::    lu    :    ^ 

_   ^   ^2m    m  -  /485  _  .^2  18.  md 
3  16 


(8)... Amount  of  £100  in  8  mo.  at  4^  per  cent,  per  annum 

=  £100  +  (£4ixf)  =£103 

£  £  £     ' 

103     :    450    ::    lOO    :    x 

^      450  X 100       ^45000       ^.q«  ^^    t a  ss  ^ 

«  =  — 103-  =  ^  loT  =  ^^^  ^^''  ^^^^• 


(9)...  8Jc?.  per  lb.  =  £3  19«.  4d.  per  cwt. 

i25f f    :    100    : :    3  19  4  =  3^    :    « 

«  =  IL+m^m.  =  £^  =:  £3  3..  per  cwt. 
Zf(/^      1       ?^P  20  ^ 

'?^  10 
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(10) . . .  542d409S7l844676(73684526 

49 

143)  529 
429 


1466)10040 
8796 


14728)  124493 
117824 


147364)  666971 

589456 


1473685)  7751584 
7368425 


14736902)  38315946 

29473804 


147369046)  884214276 
884214276 

43t24647d(759 
343 


7«  X  300  =  14700)  94245 


73500  =  14700x5 
5250  =  7x30x52 
_  125  =  53 

78875  subtrahend 


75«  x  300  =  1687500)15370479 

15187500  =  1687500  xy 
182250  =  75  X  30  x  9« 
___729  =  9» 
15370479 


EXERCISE  CXXVn. 
(1)...  1  (l+f-D-d-j+l) 

_  /48+45>-40v    /10~15  4-36\ 

I,     60     J   \     45     y 
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2.  (e|_l|  +  3i)x(6f+4J-2f) 

=  (2|^-lM+3U)x(6|§+4|f-2i^) 

53      52 
=  3Hx9H  =  fxf  =  ?^|-«  =  36M 

5       15 

8-      6i^J+?  =  6M-4fg^y 


(2)... 


5f+3i-9       5tV  +  3t<V'9 

2 

_m^7_/^x9_18 
84^J    9     67    7  ~  67 

• 

11  ^.       11  ^  21       231 
jggm.  =  ^gx^  -   16  = 

14    5i 

5 

17               17    20       85 

SOT.  ~    ■  ■  X'   -  —          = 

24  """^        ^"^  1        6 

14    2 

2 


4    6 


16  ''•     ;?   1      8  ^    '^* 

19^ 
24 


H 


£1  15    6i 

(3)...  7  kre.  25  min.  =  445  minntes 

1  day  =  1440     „ 

4  da.  8  hrs.  40  min.  s  6280  minutes 
1  week  =  10080    „ 

iA«^-^l*  =  Miofaw€ek 
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(4)...        8«.  l^,  =  £^  £25  17«.  S^d.  =  £25|f 

£  £  lb. 

if    :    25f|    ::    I9i    :    x 

32    2485    3?f       2485  „         ,,  ,  -,^,  „ 

^  =  ^^W  xf  =-2-^^•==^^^•^^*^^• 
(5) . . .  2500  guineas  =  £2625 

105 

_^x?f?  =  £^  =  £643    28. 6d.    Eldest 
^PP       1  8 

8 
_J^x?^?.^  =  £l^^=£574    4».4i(i.    Second 

525 
2?x?W  =  £l^225^     ^  y 

^^P       1  32  «'"^*^». 'y*.     J-""^ 

32 

105 

9     ?g^  ^  £945  ^  £4j,2  10«.  Od       Fourth 
^1  2 

2 


The  four  elder  hrothers  receive  £2165  12«.  6d, 

£2625 -£2165  12«.  6d.  =  £459  7«.  ed.    Youngest 

cwt.    mi.  cwt.       mi.  £ 

(6)...      ^x50    :    3/tx125    ::   ^    :    « 

*  =  (3Ax125x/t)-«-(Ax50) 
7        5 

2  4  2 

s  £ff  =  £2  38.  9d. 
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(7)...     £10G-£6i  =  £93f,   cost  price  of  £100  share 
£100 + £8|  =  £108i,  selling     „ 

93}    :    I08i    ::    1125    :    1299 

gain  =  £1299-£1125  =  £174 

(8)...  10  lb.  at  3    0  per  lb.  =  30    6  . 

8   „   „  3    9      „      =»  30    0 
J   „    „  4    3      „      =25    6 

24        cost  85^.  6c^. 

24  lb.  at  4^.  per  lb.  as  96^. 
profit,  96«.— 85«.  6d.  =  10«.  ^d, 

85     6      :      10    6     ::     lOO      :      12^  per  cent. 

£,      mo. 
(9)...  150x2  =    300 

210x6  =  1260 
120x7  =  ^ 

480  2400 

2400-i-480  =  5  months* 

(10)...  52    :    X   \\   X    :    117 

«««=  52x117 
=  6084 
.•.    «  =  78 

68    :    a?    ::    «    :    153 

aj2  =  68  X 153 
=  10404 
/.     X  =  102 

*  The  aboye  answer  is  sufficientlj  accurate  for  all  practical  purposes : 
if  interest,  «ay,  at  5  per  cent,  per  annum,  were  reckoned,  the  equated  time 
would  be  about  hdf  a  day  less  than  5  months. 
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EXERCISE  CXXVUL 
(1)...       R><H><7|'^lAx2x6fx|x3|x2fx^ 

?  ^  ?      4 

-  ^^x?^x  7  x^^x^^x^^x^x^^x^xl  =  4 

(2)...l.  (3J  of  3^  of  7)-4-(8|  of  6J  of  If) 

-£?x^x?xi.xlx?-l 


2. 


U0f^8    13?;    ^ 


_  28  +  30-15     7i_43     5  _  215 
36        ■*■   *      36^36       1296 

(3)...  4)  3 

28)15-75 


4)  2-5625 
2  qrs.  15|  lb.  =  -640625  of  a  cwt. 

min. 
60)15 


24)20-25 


7)  2-84375 
2  da.  20  hrs.  15  min.  a«  -40625  of  a  week 

8)J 

30i  =  30-25)15125 

40)27-5 

4)  1-6875 

1  ro.  27  per.  15|  yds.  •■  -421875  of  an  acre 
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(4) ...  84  gallons  of  rum 

^16 

14)1344 

96  gallons  of  rum  and  water 
84 

12  gallons  of  water 


xnin.  hrs.        min.  gal. 

"  1    ■ 


(5)...  ^    :    2i  =  m   ::    7 


oapaoiiy  of  cistern  «=  189  gallons 

(6)...  6|+3J  =  6^+Z-^  -  9-^ 

^£4117  8«.  9d.  ms  £4117^ 

£ 

9A    :    5}   ::    4117^    :    a 

3  583 

.^fl.^4JMl=.  £^  »  :e2614  3*.  9i. 
X)if     f        10  16 

Value  of  property  left     4117     8    9 
Wife's  portion     2514    3    9 

Daughter's  portion     1603     5     0 

(7)...  Area  of  floor  «  26^  ft.  x  15j  ft. 

Area  of  1  yd.  matting  «•  3ft.  x  2*625  ft.  «:  3  ft.  x  2f  ft. 

Matting  required,  (26J  x  15|)  -*-  (3  x  2f ) 

3  2 

-105^2?^l^|f  ^  105  ^52i yards. 

2 

z2 
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(8) . . .  From  9  a.m.  on  Friday  to  5  p.m.  on  the  following 

Wednesday  =  128  hours 


hrs.               hiB.               hr. 

24    :    128    ::    ^    :    « 

«  ~  «^  >^    -^  X  ^  ""  i  l^onr  —  12  minntes 
?               5 

(9) . . .  4  per  cent.  =  ^ 

225  16    8 

i    »    =  i 

9    0    8 
12     7 

6  mo.  =  ^  of  1  yr. 
2  mo.  =:  ^  of  6  mo. 

10     3     B  interest  for  1  year 
5     1     7i 
1  13  10^ 

£16  18    9  int.  for  1  yr.  8  mo. 

£                 £                £ 
(10)...          71i      :      3000     ::     4     :      required  income 

200 
requiredincome-^^^x»x^  -  £^^^  -  ^168  8..  h^^. 

19 

EXEB0I8E  OXXIX. 


(1)...       347i  yds.  Calico 6    8^ 

279|    „        do. 0  10 

265j     „    Irish  Linen 1     7 

149|    „    Flannel    1     5 

94|     „    Linen  Sheeting  ...2     2 


£        8. 

d. 

=  12     6 

H 

=  11  13 

V 

=  21    0 

^ 

=  10  11 

54 

=  10    5 

a 

£65  16    4^ 
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4      4 

(2)...  li^^^  ^1J<B  =  ^1 

m    vv    ;;?x^    21 

7    3 

9 

i4f      V      7?x;p     16. 

8      2 

lof20soy.=lx??=^  =  ll    5    0 
16  M[     1         4 

2      3 

gof7igui.=gxS=  6  =600 

£5    5    0 


(3)...  Let  aj  =  392708333  &c. 

then  10000000  a?  =  3927083*33  &c. 

and  1000000  a?  =  392708'33  &o. 

9000000  X  =  3534375 

a,  35  343  7  ft    377 

*  —  7000000    —  FBIT 

^"  of  ^1  -  ^''''x?^  -  !7?,  -  7,   low 


(4)...     44f  E.  ells  =  5H  yds.  178-875  yds.  =  178|  yds. 

yds.              yds.  :C 

55  J    :    178|   ::  6^    :    « 

;r/;:     ^      16  16                  * 

4 
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(5)...  A  can  do  ^'^  in  1  day 

B4 

^  »        T  » 

D4 

A+B  +  C+'D  can  do  ^\+^j^+i+^  in  1  day 

j4      4     1     4^  _  100  +  84+75  +  60  _  319 
2l"*'25    7    35  525  525 

day  days 

m    :    1    ::    1    :    » 

(6)...  r  27'  E. 

5^  47'  W. 
Difference  of  longitude  =  7®  14' 

min. 
1°      :      7^4^     ::     4      :      28  min.  56  sec. 

i.e.  the  time  at  the  Iv  orth  Foreland  is  28  min.  56  sec.  m  ad^ 

vance  of  that  at  the  Land's  End. 

(7)...  2**  54^  W. 

57°  28'  E. 

Difference  of  longitude  =  60°  22' 

min. 
r      :      60°  22'     : :     4      :      4  hrs.  l  min.  28  sec. 

Time  at  Chester         6  hrs.  30  min.     0  sec.  A.M. 
Difference  of  time      4  hrs.     1  min.  28  sec. 

Time  at  Port  Louis  10  hrs.  31  min.  28  sec.  A.M. 

(8) . . .  Sum  of  squares  =  1189000 

6782  =    459684 


Square  of  greater  no.  =    729316(854 

165)  893 

_825 

1704)  6816 
6816 

The  greater  number  is  854 
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(9)...  Greater  number  =  v 319225  =  565 

665«  =:r  180362125 
difference  =  102507642_ 

cube  of  less  no.  =    77854483(42'' 

64 


4«x300  =  4800)13854 


9600  =  4800  X  2 
480  =4x30x2« 
8  =  2» 


10088  subtrahend 


42«  X  300  =  529200)  3766483 

3704400  =  529200  x  7 
61740  =  42x30x7' 
343  =  7» 

3766483 


(10).,.  Fop  £104  worth,  at  the  retml  price,  he  pays  £75,  thus 

c  gaining  £29 

£  £ 

104    ;     29    ::    100     :.    x 

25 
^      29x/rj3j5       725       0-723  *      X   i?        •  X 

~  — 7<M      "  ~^  ~    ^^  ^^  ^      '  receipts 

26 


To  find  the  gain  per  cent,  on  the  outlay : — 
£  £ 

75    :    29    ::    lOO    ;    x 

4 
^       29x;pp  _  116  _  ooo  „,,  ,^x 

3 
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EXEB0I8E  GXXX. 

(1) . . .  The  gentleman  had  walked  (3^  x  1 J  =)  5^  miles,  when 
his  servant  started  from  Warrington 

20  miles— 5  J  miles  =  14}  miles 

They  met  in  {14|-r-(3^  +  7^)  =}  IJJ  hours  after  the  servant 

started 

3ixli|  =  ^x4|  =  W  =4fi  miles 
5J  mi.  +  4||^  mi  =  9|f  miles  =  9  mi.  7  fttr.  120  yds. 


(2)...l.     1  qr.  1  na.  =  i  of  1  ell 


2  na.  = 


Loflell 


TV 


s,     d. 

11     3  per  ell 
6x12+3 


=  75 


3    7    6 
12 


W  10  0 

1  13  9 

2  9j 

1  li 


£42     7     8i 


2.     576  en.  in.  =  ^  of  1  en.  ft. 


192 
72 


9) 


» 


=  J  of  576  in. 
=  1  of  576  in. 


9,  d, 

4    6  per  cubic  foot 
4x9+3  =  39 


18    0 

9 

8    2    0 

13    6 

1    6 

6 

2i 

£8  17    8i 
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3. 


5  cwt. 

^ 

i 

of  1  ton 

2  qrs. 
1  qr. 
141b. 

^ 

A 

of  5  cwt. 
of  2  qrs. 
of  1  qr. 

£      s. 

rf. 

13  10 

0  per  ton 

4x4+1 

54    0 

0 

4 

216    0 

0 

13  10 

0 

3    7 

6 

6 

9 

3 

4^ 

1 

8i 

=  17 


£233    9    3f 


(3)...     5  acres,  3  roods,  20  perches  =  28435  sq.  yards 

242  yards  x  220  yards  =  53240        „ 


(4)... 


sq.  yds. 
28435      : 

sq.  yds. 

53240 

qTs.bn.pks.     pks. 

::     26  3  2  =  846 

• 
• 

88 

18 

1584  pks. 

=  49  qrs. 

4  bn 

3^    : 

24-75  = 

=  24|    :: 

9|    : 

X 

5 

9 
.99  J'^ 

711 
10 

7lTi,r  =  71-1 

3f 

•i 

::    SB 

=  3|x57| 

:    57| 

X 


/.   oj  =  V  =  14| 
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(5)...       -SSS&c.  = 


53-5„48_  8      .444&^_4 


8 
15 


sov.  = 


4 

Ml 

3 


32       /a  ^• 
-3- =  10  8 


4      . 


?    T 

3 


^£100 


(6)... 
Ill 
111 
111 


5i+3|+2|  =  111 


H 


3| 


2| 


5640 

£ 
5640 

5640 


£2520,  wife's  share 
£1800,  son's  share 
£1320,  danghter's  share 


(7)... 


A+B  -f  C  scored  52  runs 
B  +  0      „      39 


)» 


}) 


13 


» 


» 


A+B  +  O  scored  52  runs 
A        +0      „      35 


B 


» 


}) 


17 


>> 


» 


/.  C  scored  52 -(13 +  17)  —  22  runs 


(8)... 


75^  lb.  at  16^d.  per  lb. 

cost  : 

profit  =      17«.  2d. 


£  s,  d, 
5  3  6 
4    6    3 


£     s,    d, 
4    6    3 


s.     d, 

17    3 


•  • 


100 


20  per  cent. 
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(9)... In  the  solution  of  questions  in  Arithmetical  Progression 
the  following  notation  will  be  used  : 

a  =  the  first  term 
d  ==  the  common  difierence 
I  =  the  last  term 
m  =  the  number  of  means 
n  =  the  number  of  terms 
8  ^  the  sum  of  the  series 


1. 


n 


Sum  of  series  =  {2a  -\-(n^  l)c[}  ^ 


=  (6  +  (22x4)}'^ 

33 
7 


94  X  3-3 


=  1081 

^-        Sum=  {2a+(7i-l)(?}^ 

=  {4+(34xlJ)}y 
=  55  X  V 
=  962i 


3. 


Sum=  {2a  +  (ii-l)rf}^ 

=  {|  +  (29xi)}15 

«15fxl5 

=  236^ 


(1<^)--    Conuaon  difference  =  ill^  =  ^^"^  =  8 

m  +  1        7  +  1 

hence  the  means  are  8,  11, 14,  17,  20,  23,  26 
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EXEEOISE  GXXXL 

_  1617+14476  +  1089  +  1890 

2772 

13A-6^S  =  13TVA-6tfft  =  6,ft%,  diflTerence 

(2)...  8)J 

30i  =  30-25)15125 
40)17-5 
4)  3-4375 
3  ro.  17  per.  15|  yds.  =      '859375  of  an  acre 

64  ' 

^sq.  mile  =  ~x^  =  ^^  ac.  =  243 acres,  32 perches 
50  flp      1  5 

5 


car.  car.  £    s.       d, 

(3)...  ^%    :    %f   ::    3 17   loi 

11  12  12 

11)46  14    6 


£4    4  ll^V 
oz.  oz.    dwts.  oz.  dwts. 

(4)...         12    :    40   10    ::    ii   2    :    « 

_20         _20  20 

240  810  222 

27     111 
z  =  ^^^J^J^^  -  ?^  dwts.  =  37  oz.  9  dwts.  6  grs. 

I 
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(5)... 


013 
^T7 


:     1^    ::    1880    :    r 

40 
af  =  ^x^xW.  «  880,  nmnbepfor  D 


if 


1880 
1880 


640,  nnmber  for  B 
360,  numbep  for  F 


(B)... 


4J  miles  =  7480  yards 


men    da.      hrs.    men    da.  hrs.         yds.      ft.       in.         yds.       ft.      in. 

27x31^x11  :  60x»xl2  ::  660x10x221  :  7480x12x27 


X^si 


^  17 

?      ??  ^  9 

^yx^;|xn  x/^^px^^x^y 
?px;;&x?«px;px?^^ 

4  ^ 


1683 
8 


da.  =  210|  days 


(7)... Annual  rent  of  cottages  =  2«.  6c?:  x  12  x  52  =  £78 


£ 
1000 


78 


100 


7|  per  cent. 


(8)... 

4   per  cent. 

4    per  cent. 

4   per  cent. 

2     >»         » 


i-1050  12 


1 
1 


1 
1 


42 
5 


0 
5 


1097  18 

43  18 

5    9 


1147    6 

45  17 

5  14 


6  principal 

r^  3  ^  interest  for  1st  year 


0|  amount  at  end  of  1st  year 
qUI  r  i°*®^st  for  2nd  year 


2/|^  amount  at  end  of  2nd  year 
Q?232  83  r  iiiterest  for  3rd  year 


£1198  18     9x1^^  amount 
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(9)... .- 9+^/5^  ^/9+  ^f_  14+6^/5       „,     3   .^ 

vi:r75'^79W5 4—  =  3Hf^5 

=  3-5 +  (3  of  2-23607) 
==:  3-5 +  3-3541 
=  6-8541 

19465109(269 
8 


2«x300=  1200)11465 


7200  =  1200  X  6 
2160  =  2x30x6* 
216  =  6» 

9576  subtrahend 


26>  X  300  =  202800)1889109 

1825200  =  202800  x  9 
63180  =  26  X  30  X  9» 

729  =  9» 

1889109 

V238^=VHIF=  V  =^ 

EXERCISE  CXXXIIr 
(1)...  -12 

(2) . . .  7•6849542-^3520  =  -002183225625 

'Z -002183225625  =  -046725 

(3)...  9732  =  946729 

Difference  of  squares  ^  319465 

Square  of  less  no.  =  627264(792 

49 

149)1372 
1341 


1582)  3164 
3164 


ABTTHMETIO   AJUB   MENSUBATION.  319 

Ir.  ac. 

(4)...  (5^)2      :      (7)«     ::     105|      :      No.  ofEng.  ac. 

i_xfx^  =  l|§-17HEng.a<>reB 
2 


(5)...  92  gallons  =:  46  dozen 

£  8. 

46  dozen  at  47^.  6d.  per  dozen  =  109  5 

cost  =    85  0 

profit      £24  5«. 


(6) . . .  :g55'62  10«.  X  f  =  £3457  10*. 

£       s.  £  £       s.    d. 

3457  10      :     1     ::     259    6    3     :     » 
2  2  20 

6915  2  5186 

12 

62235 

9 
a,  sr  ^|?f2?  =  18(Z.  «  1«.  6d.  in  the  pound 


£     8.     d.                    £      8.  d, 

(7)...                  1    1    9x365  =  396  18  9 

^  of  550  guineas  =    77    0  0 

£473  18  9 


£      8.      d. 

650  guineas  =  577  10    0 

Annual  expenditure  =»  473  18 9 

„      savings  ......  £103  11     3 
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(8)...  60)57^^ 

60)37-95' 


65**  37'  57"  —    65-6325° 

?^p**    :     65-6325**   ::    4mf 

9  10  10 

9)656-3250 

72-9250^  =  72*^  92*  50^* 


(9)...  v'SSJI  =  %/iL3«A  -,  ^  :=  93 


3 


V254^  =  V^P  =  y  =  6J 

(10) . . .      Common  difference  =  i^-  =  ^^^"^  =  U 
^     ^  m+1         5+1  ' 

the  means  are  5,  6^,  8,  9J,  11 
17th  term  =  7  + (17-1)3  =  7+48  =  55 

EXERCISE  OXXXin. 

(1)...      1.         (5I-2A)  X  (7i-3^)  X  (8|-4|) 

=  (5A-  2iJ)  X  (7A-3A)  X  (8i:f-4H) 
«2Mx3Ax4^ 

13 
71^?9f^73       67379       ^,,3- 

-  1^10^18  =  3450--^^^ 

2-      v'24+-/289+V5l2         ^/24+17+8        >/49      7 
'^76+'/36i-V2744  "*  v'76+T9^^^  "*  \/8l  ""9 

3.    i_  _  9^    J_  =  _^     _1_  =  ?^ 

8f       77'    7W       548'   4AV       2269 
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(2)...  7-8625  =  71^ 

80 

=  26|  =  26-625 

203 

l_  of  89A  =  ^  x5^S^^?  =  ^  «  56*i 
11  ""^  ^^^      >V      25  25^  ^ 

56fi-26|  =  30^;^  =  30215 


(3)...  19-9875  =  19U 

7|x(|tofl9|S)  =r  VxHxifS^ 
=  ^iiggS^  =  87if^  =  87-6326953125 

35-525  =  35Ji 
35|Kaof7|)=xj2ixfx/^ 

89fl23    Q  9B23     ft'Qli9<^ 

—    10000   —  ^10000    —  "  yOiiO 


(4)...      ^  crown  =  ^  sov.        ^i^  gui.  =  ^  sov. 

7  1  21      -_     7  0  6  4         63 

7¥»    T5>    3inr  —  ¥BDr»    IJTO^J    7Tff 


(5)... 


(•83)«x.S5mS=(g%f  =  |xf=g 


=  -59523809 

T 
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(6)-  .Roo  A„  _  63-6  _  67  _  19 

633Ac.=_^  -^  =  ^ 


(7)... 


yds. 

37i 

2 

73 


•63  =T^ 

6 

200      1          4 

/.y/y/        J.             -« 

4 

difference  =            ld» 

in.             yds.      in.              £    «. 

22     :      53ix25     ::     8  11 
2                      20 

d, 
lOi 

107                   171 

12 

2062 

4 

8250 

5 

X  =  ^^^  ^J^  ^f  ^^^  =  13375  far.  =  £13  18*.  7M 

7^x^^  * 


(8)... While  the  hour  hand  goes  once  round,  the  minute  hand 
goes  round  12  times :  hence  the  minute  hand  gains  11 
rounds  in  ]  2  hours. 

In  the  question,  the  minute  hand  has  to  gain  A  rounds, 
ro.  ro.  hrs.  hrs.  min. 

11     :    8    ::    12    :     8  43,\ 

.*.  the  hands  will  be  together  at  48  j^  mip  »r^ast  8. 

t 
|^°  ^tV  ii^iiiit«s   is  the  same  fraction  of  1  hour  that 
8  hours  43y^y  minutes  is  of  12  hours,  viz.  y\. 
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(9) . . .  116323287844(341062 

9 

64)  263 
256 


681)  723 
681 


68206)  422878 
409236 


682122)  1364244 
1364244 


v/837201991720249  =  28934443 

28934443(307 
^7 

30«x300  =  270000)  1934443 

1890000  =  270000  x  7 
44100  =  30  X  30  X  7« 
343  =  7» 

1934443 
(10)...     3V&+2V875-4V56+2V1512 


=  3VSx7+2Vl25ir7-4V8x7-f  2V2l6"x7 

s=  12V7+10V7-8V7  +  12V7 

=  28V7 

EXEBGI8E  GXXXIV. 

(l)...The  train  from  London  has  travelled  48  miles  when  the 
train  starts  from  Chester. 

178  miles—  48  miles  =  130  miles 

The  trains  will  meet  in    {130-4- (24 +21)}    2|  hours,   or 
2  hours  53^  minutes  after  the  train  leaves  Chester. 

hrs.  min. 
8  30    A.M. 
2  53| 

time  of  meeting  11  23^  a.m. 

distance  from  Chester  =  21  x  2f  s=  60§  miles 

t2 
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(2) . . .  60  X  24  X  2  =  2880,  No.  of  leaves 

in. 

r  12)13-5      =13^  inches 
2880  <!  12)  1125 
120)     -093/5 

•0046875'  of  an  inch 


yds.      ydb.                             £   «.  £     «. 

(3)...       250x242     :     x    ::     7  10  :     5    5 

20^  20_ 

150  105 
5                 35 

20PX242X^P5            .OQrcA  A              Q3 

X  =  O-^^ — — - — ^-^-^  =  42350  sq.  yds.  =  8f  acres 


oz.  dwt. 

(4)...  10-47      :      19-35     ::     17  15      :      x 

20 

355 
19-35  X  355 


X  = 


10-47 


=  6565VF  d^-  =  32  oz.  16^\V  dwt 


(5)...  100°  of  Centigrade  =  212° -32°  =  180°  of  Fahrenheit 

.•«   1°  of  Centigrade  =  f  of  a  degree  of  Fahrenheit 
and  1°  of  Fahrenheit  =  f  of  a  degree  of  Centigrade 

H(;nce,  the  degree  on  the  Centigrade  corresponding  to  86°  of 
Fahrenheit  =  ^(86-32)  =  f  .  54°  =  30°. 


(6)... The  degree  on  Fahrenheit  corresponding  to  25°  on  the 
Centigrade  =  f  .  25° +32°  =  45° +  32°  =  77°. 
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(7) . . .     The  watch  marks  32  hours  5  minntes  in  32  hours 

From  noon  on  Thursday  to  6.30  p.m.  on  the  following  Tuesday 

=  126^  hours 


hrs.  min. 

hrs.    min.             hrs. 

32    6     : 

126    30    ::     32 

60 

60 

1925  7690 

138 

«  =  Zfc!?  =  ^  to.  =  126  hrs.  10*  min. 
Xff^  35 

35 

/.  when  the  hands  point  to  6.30  on  Tuesday  evening  the 
correct  time  is  6  hrs.  \0\  min. 

r    '  .  ....  .  , 

«  •  •  ■ 

(8)...  27th  term  =  5+(27-l)2^  =  5+65  =  70 

(9) . . .  Sum  of  series  =  {2a+  (»- l)d) | 

=  (14^  +  (15  X  If)}  8 
=  (14i+20|)8 
=  35^x8  =281 


0      .#      5 
(10)...     (H)»x(25)»  =  ?x?x?x9x^x?|x?|x?^ 

=  405 

'  ^       di      u      tL       ^        A        w 

/oa-ve  .  rQ«\»  —  ?v?x?x^x?x2x^x^x  — 

"^   f   f 

=  8 
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EXUBOISE  OXXXV. 

ton 

(1)...  -00029296875  =  lOi  onnoes 

20 

•00585937600 
4 

•02343750000 
28 

•65625000000 
16 


10-50000000000  oz. 


7 
(2)-       £7  14..*23A  =  ^x^  =  ^s.  =  6b.  6f«. 


m 

16 


tax, 
4)3 


12)6-75 


21)6-5625 


68.  6|^.  =       -3125  of  a  gninea 


(3)...  -0025  =  r^^  =  :^ 

3 

•0025  of  a  week  =  A^x?^x^  =  ?^  of  an  hour 

4pp    11        50 

50 


(4....  7-46875  gai.  =  £7  16$.  10^ 

21 

9-84375*. 
12 


10-12500(i. 
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£5-2609375    =£5    5«.    2|<£. 
20 


6-2187500«. 
12 

2-6250000(i. 

lM75hf.  cr.    = 

80 

=  £2 

28. 

Hid. 

6-250d 
4 

1-000  fej-. 

£15 

68. 

0(f. 

13 

J^  of  £22  155.  =  ^x^  =  £i^  =  £17  17«.  6d. 
14  ^  z*-^   •  4  o 

2 
£17  17«.  6<Z.-£15  68.  =  £2  12«.  6tl. 


(5)...  -017    :    »    ::    »    :     158 

««  =  -017  X  -153 
=  -002601 
/.  X  =  -051 


ft.      ft.     ft.  ft.      ft.     ft.  lb. 

(6).,.   4jxi|xii    :    Hx2ixi}   ::    1338|    :    » 

a  =  (6i  X  2i  X 1}  X  1338|)-H(4i  x  If  x  li) 

68 

crycf 

_  llx^x^x^^x^x^x^ 


=  is^j  lb,  =  3118i  lb. 
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ac.    yr.  ac:      yr.  £     a.  -d.         £ 

(7)...     17ix|      :      262ixi     ::     82  16  3  =  32||      :      X 


15  175 


?if?      }2      2     m  8 


£  £  £. 

(8)...  67i  :    100   ::    3    :    m 

_2  _2 

135  200 


40 

X 

17 


=  M|i  =  ^^  =  £4  8«.  10|(i.  int,  in  3  per  cents. 


£  £  £ 

77^  :     100    ::    8^  .  :    x 

2  2 

155  •         .  7 


20 
35  =  ^^^  =  £^  =  £4  10*.  SUd.  int.  in  3*  per  cents. 

JL^^  ol 

31 

An  investment  in  the  3^  per  cents,  will  yield  the  better 

interest. 
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(9) . . .  30099783960929(5486327 

25 

104)  509 
416 


1088)  9397 
8704 


10966)  69383 
65796 


109723)  358795 
329169 


1097262)  2962609 
.2194524 


10972647)  76808529 
76808529 

586376253(837 
512 

8«  X  300  =  19200)74376 

57600  =  19200  x  3 
2160  =8x30x3^ 
27  =  33 

59787  subtrahend 


832  X  300  =  2066700)14589253 

14466900  =  2066700x7 
122010  =  83  X  30  X  7« 
343  =  73 

14589253 
^^^^'•'     1.    Suiii=  {2a+(n^l)d)^ 

=  {6|+(18xf)}V 

=  (6$+10)V 

=  16|  X  V  =  156^ 

2.         Suin=  {2a+(«-l)d}^ 

==  {10^+ (31  xi)}  16 
=  (10^+15^)16 
=  25|  X 16  =  413| 
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3.  Sum=  {2a+(n-l)d)? 


=  {J+(23xt!V)}12 

=  a+9A)12 
=  10|xl2  =  129 


EXEB0I8E  OXXXVL 

0*  9,   d,  OS.  OS. 

(1)...     Q^     :     2  6     ::     12     :     a,  weight  of  half-crown 

—  of  i  oz.  =  ^rp-  oz.  =  8  dwi  9A-  grs.  of  fiflTor 
fp     11  88  ^^® 

8 

—  of  ^  oz.  =  gg  OZ.  =  16^  grs.  of  copper 

8 


(2)...  1  ton  =  15680000  grams 

grs.  gw.  grs. 

?pp    :    xnwm   ::    -137 

78400 
'137 
24)10740-8  grains 
20)  447    12^ 


22  oz.  7  dwts.  12^  grs. 


(8)...  5'  W. 

151^  14^  E. 

Difference  of  longitade  ==  151''  19' 

min. 

P     :      151M9'    ::     4     :      lO  hrs.  6  min.  16  sec. 
i.e.  the  time  at  Sydney  is  10  hrs.  5  min.  16  sec.  p.m. 
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(4)... 


Longitude  of  Liverpool      2°  59'  W. 
of  Calcutta    88*^  25'  E. 


» 


Difference  of  longitude    91**  24/ 


91°  24/ 


min. 

4 


6  hrs.  5  min.  86  sec. 


12  hrs.     0  min.     0  sec. 
6  hrs.     5  min.  36  sec. 


Time  at  Calcutta 
Difference  of  time 

Time  at  Liverpool  =  5  hrs.  54  min.  24  sec. 


(5)... 


£21000x4  =  ^17500 


100 


17500 


8  10 


612  10 


£   «. 

Cost  of  ship  21000    0 

Paid  for  insurance      612  10 

21612  10 
Beceived  from  insurance  company  17500    0 

Total  loss  =  £4112  10« 


(6)... 


(5i)^ 


(8) 


3 


Ch.  ac. 
140 


X 


ac.    po.  yds. 
X  =  t4t.x  V  xM^  =  ^tIt^  Stat.  ao.  =  296  31  22^ 


(7)... 


£ 


Gross  value  of  legacy  4500 
Deduct  duty,  ^^th    450 

Net  value  of  legacy  4050 
2+3  +  4  =  9 


9 
9 
9 


2 
3 

4 


£ 
4050 

4050 

4050 


£ 
900 

1850 

1800 
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(8)... i  year's  mt.=^ 


£       8,    d. 


» 


9> 


19 


99 


M 


99 


99 


9» 


550    0     0  principal 
11     0    0  int.  for  Ist  half-year 


561     0    0  amt.  at  end  of  Ist  hf.-yr. 
1144jJ  int.  for  2nd  half-year 


o72 


4    \^  amt.  at  end  of  2nd  hf.-yr. 
11     8  IOt^  int.  for  3rd  half-year 


583  13     3^  amt.  at  end  of  3pd  hf.-yr. 
11  13     5^11^  int.  for  4th  half-year 


595     6     QjVVtt  amt.  at  end  of  4th  hf.-yr. 
11  18     lllf^l  iat-  for  5th  half-year 


£607    4  lOfl^  amount  in  3^  years 


(9)... 


From  this,  n  =    ""^ 


No.ofterm8  =  26|::M±Ii 


=  -^  =  18 


Sum  of  series = 


n 


(^+0i 


=  (5i+26|)9 
=  32^x9 
=  290i 


(10)...       ^5Ti ^  v^4^       ^/3^ v^5  ^/3 

"3        4    "  "TT 


^/6  +  Jx^/4-t 


rxX 


-1/3     ^/6        V8.V/5 

\/5  X  v^3  X  -/5  _5_ 
16  X  V§        ""16 
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EXEB0I8E  CXXXVn. 

in.        in. 
(1) . . .       29i  X  22|  X  24  X  20  -  322140  square  inches 

=  248  sq.  ydb.  5  sq.  ft.  12  sq.  in. 


(2)...         10  cu.  ft.  1188  cu.  in.  =  18468  cu.  inches 

1  cu.  yard  =  46656  „         „ 

HHI-T-lfl  =  if  of  a  cubic  yard 


(3)...    /5-3ni     /4A+2fU_       /16         / 
\M+2y   ^U3A-3i>/         V  49^  V 


81_ 
121 


4  9  _44-h63  _107 
7  "^11    77     77 


£   s,     d.  far.  tax.  dwt. 

(4)...   3  17  10^  =  3738  :  960  ::  20  :  X 
160 

^7^^     623  *"  ® 

623 


(5)... Reduction  on  refined  sugar  5«.  6d.  per  cwt. ;  on  brown 
sugar  3^.  4d.  per  cwt. 

I  lb.  X  365=2731  lb.  refined ;  1|  lb.  x  365=638|  lb,  brown 

lb.  lb.  8.     d, 

112    :    273|    ::    5   6    :    iSs.B^^d. 

lb.  lb.  8.     d, 

112    :     638|    ::    3   4    :     19«.  o^. 

13«.  53y,d.  +19«.  O^d.  =  £1  12«.  5^^^. 


334  KET  TO  GBADUATED  EXEBGISES  IN 

s, 
(6)...  36  dozen  at  16  for  a  sbiUing  =  27 

cost  =  21 

profit  =    6«. 
s.  s, 

21      :      6     ::     lOO      :      28^  per  cent. 

(7)...  12875 
6375 

16750  £   ,.  ^. 

35000  en.  ft.  at  4«.  6d.  per  thonsand  =     7  17    6 
2^  per  cent,  discount  =  J^.  =  3  ll^J 

cost  of  gas  for  the  year  =  £7  13    Sf 
£7  ISs.  6|(£.H-365  =  5^1^^.  per  night. 


(8)...  Less  number  =  ^281961  =  531 

snm  of  cubes  =  604477900 
5313  =  149721291 


cube  of  greater  number  =  454756609(769 

343 

7«  X  300  =  14700)111756 

88200  =  14700  x  6 
7560  =  7x30x6« 
_216  =6« 

95976  subtrahend 


76«x300  =  1732800)15780609 


15595200  =  1732800x9 
184680  =  76  X  30  X  9« 
729  =  9« 

15780609 


(9)...  ^1838^1  =  v/ii;|iy  =  ^ 

(10)...     P.  =x  f  .  82-5°+32*>  =  148-5°+32*^  =  180-5^ 
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EXERCISE  GXXXVni. 


(1)... 


??x^^xMx?? 


75 

98 


(2)..,      7-9090  &c.  =  7H;        9-633  &o.  =  9^ 

29     13 
nU  9tV  =  gx^  =  ?^  =  76f  =  76-4 

5 
13-t  =  13J^ ;        4-428571  =  4f 
4 
13J-H4^  =  ^x^  =  ^  =  3i=3l 


(3)... 


12  _  5+14  _  19 
7'*"5  35         85' 


,_19_16 
35       35 


ii 


ac- 
3 


area  of  field 


Area  of  field  =  ^x^  =  VV  ^' 

Area  of  potatoes  as  |  of  6  ac.  2  ro.  10  po. 

Area  of  tares  =  f  of  6  ac.  2  ro.  10  po. 


6  ac.  2  ro.  10  po. 

3  ro.  30  po. 

2  ac.  2  ro.  20  po. 


(4)... 

] 

.  cwt.  2  qi 

100  : 

:    18-34 

::  1801b. 

100  : 

:    36-20 

::  1801b. 

100  : 

:    45-46 

::  1801b. 

33-012  lb.  sulphate  of  potash 
65*16  lb.  sulphate  of  alumina 
81-828  lb.  water 
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(5)...  1  cu.  foot  of  marble  weighs  2700  onnces 

oz.  lb.  cu.  in. 

2700  :  475  ::  1728  ;  x 
16 

7600 
76        64 

^  ^  im^J7W  =  4864  cu.  in.  =  2  en.  ft.  1408  en.  in. 

£        ypB.  percent.  £      s,        yrs.    percent. 

(6)...  «  X  4^  X  4  =   2563  16  x  5^  x  4^ 

X  =  (2563^x5ix4i)-!-(4ix4) 

^12819    11    flf    ;?    1 
5~^2'^^''^'^4 

=  £^AYJP1  =r  £3525  4a.  Gd, 

40 

£      $.       yrs.  percent.         £      8.       yrs.  percent 

(7)...       955  16  X  aj  X  4i   =   796  10  x  6  x  3J 

X  =  (796ix6x3|)-4-(955f  x4i) 

?     5 

2^3 
S5S  Y  =  4J  years 

£      8,        yrs.  per  cent.     £      8.        yrs.    per  cent. 

(8)...       607  10  X  5  X  «   =    787  10  X  4  X  4 

X  =  (787ix4ix4i)-s- (607^x5) 

7 
^^  3 

"■     2       2^    J^ ^ 
s=  y  =  5^  per  cent. 
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(9)... 


The  second    „        „        „ 


»        ») 


The  third       „ 

The  fourth     „        „        „ 

The  fifth        „ 


19  99 


5or  5  yrs.  = 
4  yrs.  = 
3  yrs.  = 
2yr8.  = 
lyr.  = 

£       8. 

73    2 

58  10 
43  17 
29    5 
14  12 

6 
0 
6 
0 
6 

Interest  = 
£325x5  = 

219     7 
1625    0 

6 
0 

Amount  due    £1844    7    6 


(10) . . .  282429536481  (631441 

25 

103)  324 
309 


1061)  1529 
1061 


10624)  46853 
42496 


106284)  435764 
425136 


1062881)  K)62881 
1062881 


48228544(364 
27 


8«  X  300  =  2700)21228 


16200  =  2700  X  6 
3240  =  3x30x6« 
216  =  63 

19656  subtrahend 


862  X  300  =  388800)  1572544 

1555200  =  388800  x  4 
17280  =  36x30x4« 
64  =  48 

1572544 
z 
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EXEBCI8E  CXXXIX. 

£        9. 

(1)...     Wages  of  captain 25    0  per  month 

„       first  mate 7  10  „  „ 

„       second  mate    5  10  „  „ 

„       steward    5     0  „  „ 

„       cook 3  10  „  „ 

„       18  seamen    45    0  ,>  „ 

„       6  boys 4  10  „  „ 

Total  amount  of  wages  :=     96     0  „  „ 

Maintenance,  £^  os,  x  29  =     65     5  „  „ 

Wages  and  keep  =161     5  „  „ 

9 

£1451     5 


ft.  in.     ft.  in.         ft.  in.     ft.  in.  £    $.    d,         far. 

(2). ..31  6x15  2    :    28  6x17  4  ::  17  9  1^=16758    :    x 
J2      J2  12        12 

378      182  342      208 

19 
114      8        /^^ 

.  =  m^L^^m  =  17328  fi^.  =  £18  Is. 

■?      7 

(3) ...         1  cu.  foot  of  mahogany  weighs  1063  ounces 

ft.       ft.      in. 
10ixlix2i  =  VxfxTV  =  fHc^-^eet 

1063  X  4if  =  3%«^  oz.  =  1  cwt.  1  qr.  23  lb.  7^  oz. 

gal. 
(4) . .  25  fresh  water,  sp.  gr.  1  =25 

30  sea    water,  sp.  gr.  10263  =  30789 

55  55-789 

sp.  gr.  of  mixture  =  55*789-r-55 

=  1  014345 
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(6) . .  .55  mi.  — 17^  mi. =3  7^  miles ;  42  wks.— 14  wks.=28  weeks 
men    vrks.  men  wks.  mi.  mi. 

420x14     :     ajx28    ::    I7i     :     37i 
15      2      15 
^  =  m2^^m=.m  men 

7 

Additional  men  required  =  450  -  420  =  30 

£      s. 
(6)...  777  12  =  1  year's  interest 

20 

6)15552    0  capital  at  end  of  5th  year 
2592     0  increase  in  5tli  year 

6)12960    0  capital  at  end  of  4th  year 
2160     0  increase  in  4th  year 

6)10800    0  capital  at  end  of  3rd  year 
1800    0  increase  in  3rd  year 

6)9000    0  capital  at  end  of  2nd  year 
1500     0  increase  in  2nd  year 

6)7500     0  capital  at  end  of  1st  year 
12500  increase  in  1st  year 

£6250     0  original  capital 

■ 

(7)...  m        100 

_5|  J3i  £ 

18|      :       86i     : :     300      :      sum  expended 

2  4 

Sum  expended  =  /^  x  ^l^.  x^  =  £1384 

(8)...  V3456-7V686+5V1024+3V54 

=  Vr728^3-7V  343x2+5^51272  +  3^27x2" 
=  I2V2-49V2+40V2+9V2 
=  12V2 

z2  J 

A 
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(9)..  Sum  of  series  =  |2a+(w-l)d|g 

=  (26xlf)y 
=  42 J  X 13i 

=  670| 

(10)...    14th  term  =  7  +  (14-l)5  =  7-1-65  =  72 

10th  term  =  5i+(10-l)2i  =  5^+22^  =  28 

EXEBGI8E  CXL. 

ac.   ro.     po.  po. 

(1)...     132     .     19«    ::     3    2    31i  =  691i     :     X 
X  =  ^^^^J^^^  =  1263i  po.  =  7  ac.  3  ro.  23i  po. 

(2)...  i  min.  =  f  of  ^  =  -^  hour 

hr.  hr.  mile 

1  •  10         ••  7  •  em 

TS        •        TT       ••       TO        •        ^ 

25 

X  z=lZx^ X  -L  =.26  miles 
1      21     10  "*"^ 

(3)...      12    12  _  126+140+105  +  180  _  551 
5"^9    6*^7  630  630 

tr. 

^     :     1     ::     79      :      630  trees 
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(4)... 


bu*  mo.  hrs. 

7x3x6 


bu.    mo.  hrs. 

11x7x7 


ca.  ft. 

6880 


0  = 


392 

Ilx7x7x^^^p 
7x?x? 


=  30184  ou.  feet 


(6)... 


£2  10«.-^l«.  U.  =  33i 


M    :    1    ::    33j    : 

9        6 
Kent  of  house  =  ^x'^^  = 


rent  of  house 


j^46  per  annum 


(6).. 


73  lb.  10  oz.  at  3«.  9d5.  per  lb.  = 

Cost  = 
Profit  =  £\  10 


£  s. 
13  16 
12    6 


^ 
5 


£ 
12 


8.    d. 
6     6 


£      s.      d, 
1    10    8i 


100 


12^  per  cent. 


(7)... The  three  parts  will  be  in  the  following  proportion : — 


86 
86 
86 


3x6  =  18 
4x7  =  28 
5x8  =  40 

86 

:    18    ::    66    : 

im 

:    28   ::   66    : 

im 

:    40   ::   66    : 

26A 
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(8)...  Cost  of  25  yards  =    9     7    6 

Required  profit,  t^  =        18    9 

10~6~3 
10  yds.  at  65.  per  yd.  =    300 

25^10  =  15  {g"TTl 

15)  2    8    9 

98.  9d,  per  yard 


W    ^  V  (§)  "^  '^(■^26)»  =  'X/-244160626 

=  •494105 


(^*^)-         1-         Sum  =  {2a+(»-l)d}? 

=  {118-(15x3)}8 
=  73x8 

=  584 


2. 


8. 


Sum  =  {2a+(»-l)d}g 

=  {33i-(16x|)}y 
=  21^x8^ 
=  182f 

Sum=  {2a+(n-l')d}^ 

=  {39-(19xli)}10 
=  15i  X 10 
=  152i 
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EXERCISE  CXLI. 


(1)... 


6 
6 

6 
■1 — =. 

^"^ 

V7 
^6" 

V5 

a/7 

^/h.^1 

^  a/7x 
36 

^/5x^/7 

;x  v'5      ~ 

7 
86 

(2)...       (5J)»xaofAof6|) 

7      7  ? 

=  ^x??x?xlx2?  =  245^ 

-    j„  X  ^  X^X^^X   ^    -     g     a.  out 

2 
(3f)»-H(AofAof74) 
?      6      3      ^ 

_  ;?;?;?;??(»    7  _  126  _  05. 


(3)...  63  +  7  =  70  gallons 

£      s,     d, 
70  gallons  at  9«.  6i.  =  83     5    0 

Cost  =a  2^1 1_3 

Profit  =  £h  13     9 
27  li    3      :     5  13    9     ::     lOO     :      203J  per  cent. 
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£     B,      da. 

(4)...    647  10x70 
2 


£      da. 
657  x» 
2 


gm. 

5 


1095 


1314 


gni. 
9 


X  = 


{(   35  3 

;py5xypxy 


=  105  days 


(6)... 


£  JT, 

A  6000x1 
B  5000 X I 
C  7000  x| 


6000 
4000 
4200 

14200 


14200 


14200 


14200 


6000 


4000 


4200 


£ 
2485 

£ 
2485 

£ 
2485 


1050    A's  share 


700    B's  share 


735    C's  share 


(6)...  1  woman  can  do  ^  of  the  work  of  a  man 

Ihoy  „      ^  „  „ 

,*,     5  men +6  women +8  boys  can  do  the  work  of 
(5  +  6.J+8.T^  =)14Jmen 

men  men  da. 

14^    :     7    ::    4^    ;    x 


«  =  ^3,x{xf  =  W=2Udays 
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)...         4i    :    3i    ::    1215  16    :    x 

143 

aj  =  lx-xH^  =  £1001 

I)...     See  Exercise  CXXXIU,  (8) 

In  this  question  the  minnte-hand  has  to  gain  2^  rounds 


xo. 

ro.              hra. 

hrs.      hrs.  min. 

11    ; 

:    2^    ::    12    : 

;     2,8^  =  2  43^ 

))...  321876944964(567342 

25 

106)  718 
636 


1127)  8276 
7889 


11343)  38794 
34029 


113464)  476549 
453856 


1134682)  2269364 
2269364 


432081216(756 
343 


7«  X  300  =  14700)  89081 

73500  =  14700  x  5 
5250  =  7x30x5* 
125  =  53 

78875   subtrahend 


759x300  =  1687500)10206216 


10125000  =  1687500  x  6 
81000  =  75  X  30  X  6« 
216  =  63 

10206216 
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36469158961(190969 
1 

29)264 
261 

190969(437 
16 

3809)  36915 
34281 

83)  309 
249 

38186)  263489 
229116 

867)  6069 
6069 

381929)  3437361 
3437361 

34296447249(185193 
1 

28)242 
224 

185193(57 
125 

365)  1896      5»  x  300  = 

7500)  60193 

1825 

62500  =  7500  x  7 

3701)  7144 

7350  =  5x30x7« 

3701 

343  =  7» 

37029)344372 
333261 

60193 

370383)  1111149 
1111149 

(10) . . .         Let  X  =  the  price  of  a  turkey,  in  pence 
Then  f .  a  =  „  goose,        „ 

^•»  ==  »  duck,         „ 

^.»  =  „  fowl,  „ 

£21  17a.  6d.  =  5250  pence 

24.»+30.f  .aj+50.3JV.»+50.3/t.aj=  5250 
24aj+18aj+16aj+12»  =  708*  =  5250 

X  s=  7bd,  =  6«.  Sd.,  turkeys 
l.a;  =  4i5d.  =s  ds,  dd.,  geese 
i^.a;  =  24^.  =  2s,  Od.,  ducks 
^.a;  =  ISd.  =  Is.  6(?.,  fowls 
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EXERCISE  GXLIL 


(l)...The  train  fi-om  Holyhead  has  travelled  (40^  x^  =)  13f 
miles  when  the  other  train  leaves  Chester 

The  trams  approach  'each  other  at  the  rate  of  40^  +  18  =  58^ 

miles  per  honr 

QK 1Q3         ■j[7 

Hence,  they  will  pass  each  other  in  — ^^^  ^  =  ■=-.  hours 
•^  '^  68|  14 

mi. 
Distance  from  Chester  =  18  x  ^^  =  -^^  =  21f  miles 


(2)...      V5iMxV3A  =  VmX^/fi=^fx|=:r|i=3A 


(3)...  Vll  +  ^/7  ^  VU+  V7  _  18+2  W?       ..      ,     -=. 

=  4i+i(8-77496) 
«  4-5 -f- 4-38748 
=  8-88748 


men  da.   hrs.    men  da.  hrs.        yds.      fb.     ft.        yds.       ft.    ft 
(4). ..72x9x12  :  ajx3Cx9  ::  324x36x8  :  1458x40x9 

„  =  71^l2<Jl2^&  ^J^^  =  135  men 
^^x9x^;2f^x^^x^ 
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£       s,     d, 
(5)...      5  percent.  =  jy)525    0    0  =  600  gnineaa 

26    6    0  int.  for  1  year 


£52  10    0  simple  int.  for  2  years 


5  per  cent.  =  ^ 


»  » 


£      8,     d, 
525    0    0 
26     5    0  1st  year's  int. 


551    5    0 
27  11     3  2nd  year's  int. 


578  16     3  amount  in  2  years 
525     0     0  principal 

53  16     3  comp.  int.  for  2  years 
52  10    0 

DiflTerence  =  £163 

oz.    dwt. 
(6)...  5739  12 

One-sixth  =    956  12  allowance  for  waste 

4783    0 
17«.      per  oonce 


20)81311 


£4065  11«.  duty  on  gold  articles 

oz.        dwt. 

1032958  16 
One-sixth  =    172159  16  allowance  for  waste 

860799 

18c?.     per  ounce 


12)15494382 

20)1291198    6 

64559  18    6  duiy  on  silver  articles 
4065_11_0        „      gold        „ 

£68625    9     6  total  amount  of  duty 

(7)...  68625    9    6 

Commission,  2^  per  cent.  =    1715  12    8^ 

£66909  16    9^ 
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(8)  . .  Let  X  :=  the  portion  immersed,  in  inches 


X 


9 


•852 


1 


X  =s  7*668  inches 


(9)...       Let  X  =  the  portion  below  the  surface,  in  feet 
then  («+3i)  feet  =  the  whole  thickness  of  the  ice 

X    :    x+^   ::    -930    :  .  i-028 


(l-028)aj  =  -930(0?+ 3i) 

=  (•930)aj+ 3-255 
(•098)aj  =  3-265 

«  =  3-255-*- -098 
=  33^  feet 


(10)...        £4ib+£54i+£66  10«.+£61  10«.  =  £216 


£216     : 

;    £4lii         : 

:    15».    ; 

;    3».    1^. 

A. 

^6216     ; 

;    £54         : 

:    16».    ; 

:     3».    9d. 

B. 

:e216     : 

:    £55  io«.   : 

:    15s.     ; 

:     8».  lO^d. 

C. 

16216     : 

;    £61  io«.   : 

:    16«.    : 

;     4a.    Sid. 

D. 

(1)... 


EXEBGISE  OXLni. 


^-1 

57    17 


731-513       218 


969 


969 


218 
969 


109 


-^2  =  — - ,  smaller  part 


109     9^ 
969'*'17 


969 

109^513       622  1 
969"^969  =  969'^'^^P^ 
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(2)...   .  T3-./T7^>v/i3-x/n_24    2vl43      ,.        _ 
.  13  +  Vli     vl^^^  2  =  12-  ,,  143 

12-%/l43  =  12-11-96826 
=  -04174 

St.  a.(*.  TO.  per.  yds. 

(3)...      (8)»    :    my   ::   347  2  21 24| 

121  11x11  =  121 


3824 

0 

0  0 

11 

r 8)42064 

0 

0  0 

256 <  8)5258 

0 

0  0 

L  4)657 

1 

0  0 

164    1  10    0 
164  Cheshire  acres,  1  rood,  10  perches 

(4)...  I  of  £65  =  £48  15«. 

8,  d. 

2  poor-rates      2  6 

Highway-rate  6   t 

Church-rate  3 

3    3  in  the  pound 

£    8,      d. 


28.     =    yV  of  £1 

Is,  =  ^  of2«. 
^d.  =  I  of  1«. 


48  15' 

0 

4  17 

2  8 

12 

6 
9 

Parochial  rates  £7  18     5^ 

i  of  £65  =  £52 

House-tax  =  9(i.  x  52  =  £1  19«. 

£  8.  d. 

Annual  rent 65  0  0 

Parochial  rates 7  18  5J 

House-tax 1  10  0 

£74  17     5i 
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(5) . . .    10  ac.  2  ro.  6  per.  28^  sq.  yds.  =  51030  square  yards 


men  da.  hrs.           men  da.  hrs.           yds. 

5x6xlOi     :      6x7x0!     ::     252 

yds.                        yds. 

X 135  X  3     ;     51030  x  4 

3 

?    m 

^  =  15  hours 

(^)-              -72323  Ac.  «  ^^f"  ^  . 

990 

716       358 
"  990       495 

•94141  &c.       %l^/  = 

_  932  _  466 
990       495 

•00736735  Ac.  _  -^^^5^  - 

40 
6660 

(7)...  38^  miles  =  2439360  inches 

2  ft.  11  in.  X  3|  =  110  inches,  circumference  of  fore  wheels 
4  ft.     1  in.  X  34-  s:^  154  inches,  circumference  of  hind  wheels 
2439360-1-110  =  22176,  revolutions  by  fore  wheels 
2439360-r-154  =  15840,  revolutions  by  hind  wheels 

(8) . . .     See  Exercise  GXXXVL  (9) 

Number  of  days  =    ~ 

_  37-17+4 

4 

=  6 

Distance  from  London  to  Buxton  =  (o^  +  Os 

=  (17+37)3 
=r54x3 
=s:  162  miles 
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(9)... 


I 


c 

IT 


I 


Pa  Ca 

P    :     Q    ::    CN    :    CM 

/.  PxCM  =  QxCN 
here,  CM  =  16  in. ;  CN  =  44-lG  =  28  in. ;  Q  =  12  lb. 

Pxl6  =  12x28 

.-.  p  =  1?^  =  21  lb. 

10 


(10)... 


X 


1 


Here,  CM  =  22  in. ;  CN  =  10  in. ;  Q  =  65  lb. 
Px22  =  55x10 

...  P  =  ^x_12  =  25  lb. 


EXEB0I8E  CXLIV. 


(1)...     April,  May,  and  June,  contain  91  days  =  13  weeks 


per.  wk. 

8x1 

^   per.  wk. 

8x1 

per.  wk. 

8x1 

per.  wk. 

8x1 


per.  wks. 

13x18 
per.  wks. 

13x13 

per.  wks. 

13x13 

per.  wks. 
13x13 


oz. 


:     14      :      18  lb.  7i  oz.  of  tea 


lb. 
If 

lb. 
3 


lb. 

:    4 


36  lb.  15^  oz.  of  oo£fee 
63  lb.  6  oz.  of  lump  sngar 
84^  lb.  of  moist  sugar 
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(2)...  94^    :    X    ::    X    :    212 

.\  »»  =  94f  X  212 

179778 

—    * — If-^ 

<»  =  ^  =  141^ 

71-6    :    X   ::   X    :    lei-l 

*%««  =  71-6  X 161-1 
=  1153476 
X  =  107-4 


(3)...  13-h^/18X     ^/l8if"v^5A  ^  13+4^    4f-2i 
^/^^^li  6i+2f  2|-H    6i+2$ 

(4) . . .  See  Exemse  OXXXIV.  (5) 

30°  C.  =  f. 30^+32*'  =s  54^+32*^  =  86°  F. 
78-35°  R  =  |(78-35°-32°)  =  1(46-35°)  =  26-75°  0. 

Temperature  at  Paris      30°      C.  =  86°       F. 
„  „  London  2575^0.  =  78-35°  F. 

Diflference  o£  temperature   4-25°  0.  =    7*65°  F. 
(5)...    14°  F.  =  f  (14°-32°)  =  K-18^)  =  -10°  C. 


(6)...  -16^  0.  =  |(-16°)+32^  =  -27^+32°  ==  5°  F. 

AA 
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(7)... The  hands  are  at  right  angles  to  each  other  ttoiee  be- 
tween 1  and  2  o'clock,  viz.  when  the  minute-hand 
has  gained  1^  rounds,  and  again,  when  it  has  gained 
If  rounds. 

TO.  10.  hra. 

11      ;      ij     ::     12      :      lhr.21^-min. 

ro.  TO.  hrs. 

11      :      If    ::     12      :      Ihr.  54A^min. 

men  wo.  b. 

(8)...    (6x6) +  (8x3) +  (10x2)  =  30+24+20  =  74 

men  wo.  b. 

(10  X  5)  +  (6  X  3)  +  (12  X  2)  =  §0  ^  18+24  =«  92 

da.  da. 

74x25     :     92xaj    ::     1     :     2 

37 
.  =  7ii^?  =  f  da.  =  40Adays 

23 

£      8.     d. 


(9)...  5  per  cent.  =  -^ 

..    1 

J>  ""TO" 


i   • 


346  12    6 


17    6    7i 
1  14    7^ 


2  mo.  =  ^  of  1  yr.   19     1     3^  int.  for  1  year 

£3    8    6f|  bank  discount 

Amount  of  £100  for  2  months  at  5^  per  cent,  per  annum 
=  £100  +  (£6ixi)  =5  £100  18*.  U. 

£      8,    d,  £      8.   d,  8.    d. 

100  18  4      :      346  12  6     ::     18  4      :     £S  28.  IItV^A^- 

£  8.      d. 

Bank  discount  3  3     6|^ 

Tr^e  discount  3  2  ll^^j^ 
Difference    ...  ^iillv 
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(10).. 


^-       s.  d. 

211607  15  0| 

28  18  9|  int.  for  4th  year 

21578  16  3 

27  11  3  int.  for  3rd  year 

21 


21 


551     5    0 
26    5    0  inl  for  2Ad  year 


525    0    0 
25    0    0  int.  for  Ist  year 


£500    0    0 


JSXEBCI8E  OXLV. 


(1) 


yds. 
34^ 


yds.  £    8.     d,         £ 

29i    ::     8  12    6  =  Bf 


X 


6Sf      *       8  16       *"'^-^^- 

2 


(2) 


14|lb.Beef 0  8 

9i  „   Mutton 0  71 

10|  „    Pork 0  7 

3         Loaves 0  6^ 

Vegetables    

2  Plnm-pnddings    2  3 

3  Apple-pies    1  6 

2$  lb.  Cheese  0  9 

Sundries  


8,  d. 
9  10 
5  lU 
=       5  llf 
.       1     7i 
2    3 
4    6 
:s         4     6 
=        1  lOJ 
9' 

£1  17    3 


28  half-crowns    ...  =     3  10    0 
Cost  of  dinner    ...  =     1  17     3 

Landlord's  profit     =  i?n2~~9 

AA  2 
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£    8.     d. 

(3) ...  4  C5wt.  1  qr.   14  lb.  at  34*.  per  cwt.  =    789 

3  cwt.  2  qrs.  21  lb.  „  36«.  „      „     =    6  12    9 

6  cwt.  1  qr.  „  40*.   „      „     as  10  10    0 

13cwt.  Iqr.   71b.  £24  11     6 

£    9.     d. 
13  cwt.  1  qr.  7  lb.  at  hd.  per  lb.  =  31    1     3 

CoBt  =  24  11    6 

Profit  =  £6    9    9 
24  li    6      :     6    9    9::     lOO     :      26||f  per  cent 

(4)...         4     3^     4^  _  80+27+48  _  155  _  31 
9    20"*"  15  180  180       36 

^    7F  ^^  "anr 
^      :      1     ::     175      :      1260,  number  presdnt 

J  of  1260  =  560  at  5  0*=  140    0  0* 

^  of  1260  =  189  at  3  6  =  33    1  6 

^  of  1260  =  336  at  2  6  =  42    0  0 

175  at  1  0  =  8  15  0 

Total  receipts  =  £223  16    6 

4 

^  cwt.    =^  x^  =y  qrs.  =  1  qr.  11  lb.  lOf  oa. 
12 

Imile    =|xf  =|fer.  =  8far.27iydB. 

gacre    -|x|  =gro.  =  2ro.  34po.  20iyds. 
15 
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3 

X  cu.  yd.  =  J^  X  ^1=^  c.  ft.  =  6  en.  ft.  432  cu.  in. 
36       ^p   1   4 

4 

p^week  =— -X-  =-^7r-da.s=4da.l4ho.52min.48seo. 
oU       ou    1       oi) 

(6)...  6)7543 

6)1257 1 

6)209 3 

6)34 5 

5 4 

(7543)io  =  (54531)e 

(7)...  113210313 

4 

6 
_4 

23 

_4 

94 
4 

377 
4 

.1508 
4 

6035 
4 

24141 
4 

96567 

Op  thus,  (113210313)4  =  1.4«+1.47+3.4«+2.4H1.4* 

+  3.42+1.4+3 

==  65536  + 16384 + 12288  +  2048 
+  256+48+4  +  3 

=  (96567)io 
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(8)... 


(42314)5  =  4.5H2.5»+3.5«+1.5+4 

=  2500+250+75  +  6+4 

=  (2834),o 

Then,        7)2834 

7)404.... 
7)57.... 

.7)8.... 

^  •  •  •    a 

..6 
..5 
..1 
.1 

.\  (42314)5  =  (2834), 0  =  (11156)7 

642130234  542130234 

435125354  435125354 


sum,  1421300032  difference,  103000440 

(9)...  H  C  N 

^  A  A^ 

CM=25  in.;  CN=13in.;  letP=-ajlb.;  thenQ«(96-»)  lb. 

25  a?  =  13(95 -flj) 
=  1235 -13aj 
38  a?  =  1235 
X  -=  82^  lb. 
95-aj  «  62^  lb. 
the  weights  are  32^  lb.  and  62^  lb.  respectively. 

(10)...  M  c  H 

I — " 1 

Let  OM=flj  in. ;  then  CN=  (16-aj)  in. ;  P=15  lb. ;  Q=9  lb, 

15  »  =  9(16 -aj) 
a  144-9» 

24  iB  as  144 
a;  =  6  inches 
16— «  =  10  inches 
/,  the  ftilcrum  is  6  inches  from  P,  the  greater  weight. 
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-  EXEBOISE  OXLVT. 
(1)...  «-*  =  i 

i    :    1   ::   jeii  18«.  4^4.    :    £70  o«.  Sd. 

(2)...  17-61375  =  17|4i 

3f    :    17K*   ::    ii«    :    « 

7 
^  ?  14011  I^  _  98077  _  61  4TT  _  gi-aofim 

100 
9f  :     X    ::     X     ;     153| 
«!»  s=  9f  X  153f 

368 


»  =  i|A  =  88| 


(8)...  ^/Sli|  =  Vl§|ii  =  V  =  7* 

V2|i|  =  V  W  =  V  =  If 

(4)...     Sam  gained  by  expending  £8  178.  9<2.  =  1-^. 


d. 

d, 

:    240    :: 

2 

:f     tf.       c^.           d, 

3    17    9  =  933 

3 

480 

X 


160 
X  =  ^^*^  ^  ^^^  =  149280d  =  £622 
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(5) 


(6)... 


men 

w. 

b. 

men 

5  +  (3xi 

|)  +  (4xix|)  = 

=5+2+2 

=  9 

mon  da. 

hrs. 

men  da.  h». 

fte. 

■e. 

4x4^ 

Xl4 

:      9x5ixaj 

•  • 

•  • 

H 

:    iH 

X 

=  (4 

x4]tx  14x13^)^(9 

ct 

x5ix 

5i) 

4    9    14    27    1 
=  *  X  '^  X  ^^  X      X  -  y 

1    5?     1      2     J» 
s  V  =  la^  honra 

32103 

23213 

222321 

32103 

130212 

222321 

130212 

(2211332211)4 

(2211332211)4  =  2.49+2.48+1. 4H1.4«+3.4» 

+3.4*+2.4>+2.4«+1.4+l 

»  624288+131072  +  16384+4096 
+  3072+768+128+32+4+1 

=  (679845), 0 

(7)...        4312)324400041031(34120423 

23441 

33303 

11320 
4312 


20034 
14124 

41010 
33303 

22023 
14124 

23441 
23441 
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6212432464(64352 
51 


154)1112 
1012 


1613)  10043 
5442 


16165)  130124 
123254 


161732)    354064 
354064 


£  £                £    8,              £     8,     d, 

(8)...        76     :  1558     ::     3    5  :     66  12    6 

£  £                £    8»              £8, 

82    :  1558    ::    3  lo  :    66  lo 

£1558  inyested  in  the  3^  per  cents,  at  76,  will  yield  29.  6d, 

per  annum  more  than  the  same  sum  invested  in  the  3^  per 
cents,  at  82. 


(^^•-    Common  difference  =  i^  =  ^^  =  ^  =  I 

m+1         8-1-1  9        8 

A  the  means  are  6^,  6^,  6|,  7^,  7f ,  8,  8f ,  8} 

Common  difference  =  — ^-=  =  ,.""  ,    =  — -  =5 

m+1        12  +  1        13 

/.  the  means  are  18,  23,  28,  33,  38,  43,  48,  53,  58,  63,  68,  73 


(10)...     24  pints  of  sulphnric  acid,  sp.  gr.  185  =  44*4 
5      „       water  sp.  gr.  1       =    5*0 

Specific  gravity  of  mixture  =  49-44-27-5  =  17963 
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EXEBGI8E  OXLYIL 


(1)...  1  metre  =  39-37079  inches 

1000 

1  kflometre  =  3937079  inches 

507 
27559553 
19685395 

12)19960990-53 


3)1663415-8775 


1760)554471-9591(315  miles 

5280 

2647 
1760 


8871 
8800 


71-9591  yards 
distance  =  315  miles,  71-9591  yds. 


(2)...       Let  X  =  the  number  of  shots  fired  by  each 

f.aj+f  .aj+|.a5  =  45 
6aj+20aj-|-9aj  ==>  1080 
45aj  =  1080 
.\  aj  =  24 

(3) . . .     Here,  the  minute-hand  has  to  gain  5^  rounds 


ro. 

ro.             hrs. 

hrs.   min.    sec. 

11 

• 
• 

5i  ::   12 

:    5   38   1044 
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(4)...  From  8  a.m.  to  6  p.m.  =  10  hours 

The  rate  of  walking  decreases  -J-  ijiile  per  honr 

=  |2*+(»-l)rfj| 

=  {9-(9xi)}5 

=  (9-l|)5 
«:7Ax5  =  86 

•*•  the  person  will  have  walked  36  miles  in  the  given  time. 


(6)... 


28.  6d.  X  52  X 14  =  £91,  annual  rental 


£ 
7 


£ 

91 


£ 
100 


,    £ 
1300 


(6)... 


5  per  cent.  =  -^ 


» 


» 


n 


>9 


99 


10210    5    Of 

510  10    3t4^ 
;i0720  15     3^ 
l_536_0_9^g, 
Amount  in  7  years  £11256  16    0^^ 


£      8,     d, 

8000  0  0 

400  0  0 


8400  0  0 
420  0  0 


8820  0  0 
441  0  0 


9261  0  0 
463  1  0 


9724  1  0 
486  4  Of 


(7)...    V'7+a/5     ^/7+\/5  _  12+2  a/35 
a/?-  v'5^  ^7+  Vb  2 


=  6+  a/35 
=  6+5-916079 
=  11-916079 
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(8)...  M  C  K 

7^ : 1 ^ 


CM  =  24  inches ;  CN  =  18  inches 

Iiet  X  lb.  =  weight  borne  by  the  man  at  M 
then  (350-aj)  lb.  =      „         „         „         „         N 

24.05  =  18(350-flj) 
=  6300 -18a 
42. aj  =  6300 

/.  X  =  150  lb. 
350 -flj  =  200  lb. 

Weight  borne  by  the  man  at  M  s=  150  lb. 

N  =  2001b. 

(9)... In  the  solution  of  questions  in  Geometrical  Progression 
the  following  notation  will  be  used  * 

a  =  the  first  term 
r  =  the  common  ratio 
I  =  the  last  term 
m  =  the  number  of  means 
n  =  the  number  of  terms 
8  =  the  sum  of  the  series 

1.        Sum  of  series  =  — ^ — ^r— 

r— 1 

_  5(3^-1) 
""     3-1 

_  5(2187-1) 
■"  2 

=  5465 
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2.  Snm  =  "(^-^) 

r— 1 

7(4^-1) 
"^     4-1 

_  7(65536-1) 
3 

=  152915 

8.    When  r  is  less  than  nnity,  it  is  more  conyonient 
to  use  the  following  formula : 

^  64{l-(i)^^} 

-  64(l-:nAnr) 
-644Mi 


(10)...  9th  term  =  or"-* 

=  2x38 
=  2  X  6561 
=  13122 
12288  is  the  seventh  term  of  a  series,  whose  first  term  is  8 ; 

/.  12288  =  3.7* 

r^  ass  13^33. 

=  4096 
and  r  =  4 

.*.  the  means  are  12,  48, 192,  768,  8072 
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EXEE0I8E  GXLYIII. 

(l)...Tlie  two  trains  together  traverse  52^  miles  in  an  boor: 
their  united  length  is  462  feet 

52i  miles  =  277200  feet 

ft.  ft.  hi.  MC.   ' 

277200    :    462    ::    1    :    g 

i.e.  the  trains  will  have  passed  each  other  in  6  seconds. 


Proof : — 

The  slow  train  will  pass  oyer  162^  feet  in  6  seconds 
The  fast      „        „  •„     299i   »,        ,,       „ 

United  length  of  trains...  ==  462  feet 


a 

(2)... From  8  a.m.  on  Thursday  to  10  p.m.  on  the  following 
Wednesday  =■  158  hoiors :  in  this  time  the  ck)ck 
has  gained  4^-1-31  =  7^  minntes.  The  question, 
therefore,  is,  in  how  many  hours  did  it  gain  4J 
minutes  ? 

min.  min.  hrs.  hrs. 

7A    .'    ^   ::    158    :    x 

a.=  J|x|xi|?=:  90  hours 

The  clock  therefore  showed  the  right  time  90  hours  after 
8  A.M.  on  Thursday,  i.e.  at  2  p.m.  on  Moncbiy, 
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(3)...    19th  term  =  11  +  (19-1)7  =  11  +  126  =  187 

sum  =  (a  f  Z)^ 

=  (11  + 137)  \? 
=^148  x9i 
«  1406 

(4)...     (543214)6  =  6.6»+4.6^+3.6»+2.6«+1.6+4 

=  38880  +  5184  +  648+72  +  6-1-4 
=  (44794),o 

(75646328)9  =  7.97+5.9«  +  6.9H4.9H6.9»+3.9» 

+2.9-4-8 
=  33480783-*- 2657205 +  354294 
+  26244  +-4374  +  243+18  +  8 
»  (36523169)  ,0 

Then,  3)36523169 

3)12174389 2 

3)4058129 2 

3)1352709 2 

3)450903 0 

3)150301 0 

3)50100 1 

3)16700 0 

3)5566 2 

3)1855..... '.1 

3)618 1 

3)206 0 

8^ 2 

'  8)22 2 

3)7 1 

2......1 

(76646328)^  =  (36523169)  lo  =  (2112201120100222)8 


^  . 
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Or,  the  transformation  may  be  performed  by  daft  operation, 
bearing  in  mind  that  the  digits  in  75646328  increase  from 
right  to  left  in  a  nine-fold  proportion : 

3)75646328 

3)24815108 2 

3)7564632 2 

3)2481510 2 

3)756463 0 

3)248151 0 

3)75646 1 

3)24815. 0 

3)7564 .2 

3)2481 1 

3)756 1 

3)248 0 

3)75 2 

3)24 2 

3)7 1 

2 1 

(75646328)9  =  (2112201120100222), 

(5)...  I4d. 

5(2.  ISd, 

4Tb:  91b. 

/.  there  most  be  9  lb.  of  coffee  to  ereiy  4  lb.  of  chicoiy 

lb.  lb.  lb.  lb. 

4     :     9     ::     10      :     22^  of  coffee 

(6)...  Bednce  the  prices  to  sixpences 

34 
30  33  37 

3             3             4 
1 

3  gal.       3  gal.       5  gal. 

3  gallans  at  15«. ;  3  gallons  at  16«.  6d. ;  and  5  gallons  at  18«.  6(2. 
or  any  multiples  of  these  quantities. 
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'Proof. 


8  gallons  at  15^.  Od, 
3        «      »   16«.  6d. 

h 
11 


»    )} 


18«.  6d.  = 


11  gallons  at  17«.  = 


8. 

d. 

45 

0 

49 

6 

92 

6 

187 

0 

187«. 

(7) 


w 


radius  of  axle 


radius  of  wheel 


lb. 

60 


in. 
4 


in. 
15 


P  =  ?^  =  16  lb. 
15 


(8)... See  figure  in  preceding  example. 


W 


radius  of  axle 


radius  of  wheel 


lb. 
21 


lb. 
90 


in. 

3i 


X 


Radius  of  wheel  =  ^§2  -  15  inches 


21 


6  6 
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(9)... 


fl- 


oz.   dwt. 
•  Weight  in  air  ...  =  3     17 
Weight  in  water  =  3     10    11 

Weightiest =  no 


weight  lost  :  whole  weight  : :  sp.  gr.  of  fluid  :  sp.  gr.  of  body 

1      ;      sp.  gr.  of  silver 


dwt.  grs, 

7    10 
24 


dwt.    grs. 

77    21 
24 


178 


1869 
sp.  gr.  of'silrer  =  ^^  =  10*5 


(10)... Find  three  numbers  which  have  the  same  ratio  to  each 
other  as  the  required  numbers ; 

Let  1  be  the  first 
then  i-i-i  =.  f  will  be  the  second 
and  g^-J-y  =  J  will  be  the  third 
l  +  «+J  =  5 

1 


5 
5 
5 


4 

7 
7 


90 
90 
90 


^^1 

30  >the  required  parts 

42  J 


EXERCISE  CXLIX. 

fl)...         The  first  four  square  numbers  are  1,  4,  9,  16 
The  reciprocals  of  these  are  1,  J,  ^,  ^ 


2  05 

m 

Hi 

m 


:  1  : 

:  287  : 

:  i    : 

£ 

:    287  : 

:  i    : 

£ 

:    287  : 

:  iV  : 

£ 

:   287  : 

Tit 

—  ttt 

£ 
201 

8. 

12 

£ 
50 

8. 

8 

£ 
22 

8 

£ 
12 

8. 

12 
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(2)...  He  gains  £1|  on  every  £100  borrowed 

£  £  £  £ 

If    :    350    ::    loo    :    20000 

£    8.     d, 
(3) . ..2*  per  cent.  =  :^  60    0    0 


2i  per  cent.  =  ^ 


5    0 
5     0 


1 

—    7 


2i  per  cent.  =  ^V 


51  10    0  amount  at  end  of  1st  year 
15     9 

5  n 


53    0  10|^  amount  at  end  of  2nd  year 

5  ^m 


£64i  12    8j^  amount  in  3  years 

(4)...     One  pipe  admits  ^  of  contents  of  bath  in  1  minute, 
the  other      „      ^  „  „  „ 

The  discharging  pipe  lets  out  i^  of  contents  in  1  minute 

If  all  are  open  together  the  quantity  remaining  in  the  bath  at 

the  end  of  1  minute 

2^1      1        12+10-15         7      .       .     . 
=  25+15-10  =—150-  =150^^^^^^^ 

1^      :      1     : :     1  min.      ;      21^  minutes 

(5) . . .  Keduce  the  prices  to  pence 

Md. 

S6d,     S9d.     46i.     bid, 
7  1b.    21b.    51b.    81b. 

or  2  lb.     7  lb.     8  lb.     5  lb. 

Ans.  7  lb.  at  3«. ;  2  lb.  at  Ss.  Sd. ;  5  lb.  at  ds.  lOd. ;  and  8  lb. 

at  4^.  Sd, 

or,  2  lb.  at  3«. ;  7  lb.  at  Ss.  Sd. ;  8  lb.  at  3^.  lOd. ;  and  5  lb.  at 

45.  3d:. 

Or  any  multiples  of  these  quantities. 

BB  2 
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"Proof. 

8,    d,        B,     d,                             8.  d,         B,  dm 

7  lb.  at  3  0  =  21  0  2  lb.  at  3  0  =  6  0 
2  lb.  „  3  3  =  6  6  7  lb.  „  3  3  =  22  9 
h  lb.  „  3  10  =  19    2             8  lb.  „  3  10  =  30  8 

8  lb.  „  4    3  =  34    0             5  lb.  „  4  3  =  21  3 


22  1b.  80    8  22  1b.  80    8 

8,       d,  8.        d, 

22  lb.  at  3    8  =  80    8 


(6)...     The  number  of  square  yards  dug  by  each  man  forms 

an  Arithmetical  Progression. 

No.  of  sq.  yds.  dug  by  A  =  {2a+(n— l)d!}? 

=  {900- (5x12)}  3      . 
=  840x3- 
=  2520 
No.  of  sq.  yds.  dug  by  B  —  {2a  +  (7i-l)(Z}? 

=  {900+ (5x15)}  3 
=  975x3 
=  2925 

A  has  dug  2520  sq.  yds.  for  11^.,  being  at  the  rate  of  229yV 

sq.  yds.  for  1  shilling 

B  has  dug  2925  sq.  yds.  for  ISs.,  being  at  the  rate  of  225 

sq.  yds.  for  1  shilling 

•.  the  engagement  with  A  has  proved  more  profitable  than 

that  with  B. 
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(7) 


gent.  da.            gent.  da.                     £     8. 

5x25    :    iixxxi   ::    93  15    : 

£    t. 
112  4 

20 

20 

1875 

2244 

17 

(8)...     The  weekly  payments  are  in  Arithmetical  Progression 
1st  payment  =  20  hf.-cr. ;  weekly  increase  =  3  hf.-cr. 

Amount  of  debt  =  {2a+  (n—l)d}  ^ 

=  {40  +  (24x3)}:V 
=  112x12^ 
=  1400  half-crowns 
=  £175 

last  payment  =  a+(w— l)c2 

=  20+ (24x3) 
=  92  half-crowns 
=  £11  10«. 

(9)...         36th  term  =  3i  +  (36-l)li  =  ai+42  =  45^ 
29th  term  =  7|+(29-l)l|  =  7i-+-38i  =  46^ 

(1^)-  ^'        Sum=  {2a+(ti-l)d}| 

=  {13i  +  (12x3A)}V 
=  (13i+38i)y 
=  51| X  6i 
=  336| 
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^-         Stim=  {2a+(»-l)i}| 

=  {34|-(8xH)}f , 
=  (S4|-14f)| 
=  20^x4^ 

^-        Sum  =  {2a+(«-l)d}g 

=  {lli-(16xi)}8 
=  (lli-12i)8 
=  (-H)8 

4-        Snm  =  "(**-^) 

r— 1 

-  Hid)"-!} 

-  liPl— 

_  3i(W-l) 
i 

=  7.W 
=  72H 

&.        See  Exercise  OXLVH.  (9)  3 

Sum  =  ''(;-**) 
1— r 

_13{l-a)«} 
_13(l-^) 

~    i 

=  25iH 
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^-        Sum  =  ^ 

1— r 

8 


1-i 

_8 

i 

=  32 
EXJSE0I8E  GL. 


(1)...  A+B+C  can  do  3^  in  1  day 

9 
2 


A+B  „    J 

B+C       „     ^ 


•  • 


A  «o«  ^«.  2      2        22-14        8    .    ,  , 

.  .p^„j„    8    ,16        232  +  176        136  .    ,  , 
A+Ccando_^+g^  =  _ggg^=g^mlday 

day 

7^^    :    1    ::    1    :    laydays 

(2)... 

Quantity  of  bricks  made  in  40  weeks  =  7500  x  40  =  300000 

300000  bricks  at  32«.  6d.  per  thousand  =  £487  lOs. 

Rent  of  field  (£5x11) 55  0  0 

Royalty  upon  bricks  (2s.  X  300)  30  0  0 

35  tons  of  coals  at  lis,  6d.  per  ton ...  20  2  6 

Wages  of  men  (13s.  6c?.  x  6  x  40)    ...  162  0  0 

Wages  of  boys  (5s.  6d.  x  6  x  40) 66  0  0 

£333    2     6 

Receipts    487  10    o' 
Expenses   33^    2     6 

Profit      £154     7     6 
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(3)... 


lb.  oz. 
4    2 
3    8 
10      , 

lb.  oz.        oz. 

:    4  2  =  66   ::    1    : 

lb.  oz. 

6    4 
5    6 

14 

lb.   oz.        oz. 

:    6  4  =  100    ::    1 

■   ^    :    n 

V    :    V 

231      :.     250 

6f 


n 


(4).. 


(5).. 


(6).. 


A    9  horses  for  12  weeks 
B  12  cows    for  16  weeks 


9x1x12      =108 
12xfxl6      =115^ 


328i     : 

7p      XVA     *J\J     TT  %f 

108       : : 

£        8, 

18    5 

£ 

:     6 

<dV/ 

328i 

328i     : 

115^     :: 

£        8, 

18    5 

£ 

:    6 

8. 

8  B 

328^     : 

105 A    :: 

£        8. 

18    5 

£      8. 

:     5  17  0 

8x  -95 

7x1-15 

12  X  1-.36 

=    2-85 
=    8-05 
=  16-32 

• 

22 

27-22 

27-22-t-22 

!  =  1-23W 

« 

55  acres  at  44^.  per  acre     

Expended  for  labour,  &c 

Tithes  and  rates  (13s.  6d,  x  55) 

£ 
=  121 
=  125 
=    37 

8. 

0 
0 
2 

d. 
0 
0 
6 

£283 

■2 

6 
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£       8.      d, 
28  X  55  =  1540  bushels  of  wheat  at  ha.  9c?.  =  442  15    0 

283    2    6 

Profit  on  the  holding  at  44^.  per  acre  =  £159  12     6 

£  8,  d. 

35  acres  at  37«.  6d,  per  acre  ...  =    65  12  6 

Expended  for  labour,  &c =    63  0  0 

Tithes  and  rates  (13«.  6d.  x  35)  =    23  12  6 

£152     5     0 

1600  bushels  of  oats  at  2«.  lOd.  =  226  13    4 

152     5    0 

Profit  on  holding  at  37«.  6d,  per  acre  =  £74    8    4 

283  2  6      ;      159  1*2  6     ::     100      :      56i^f  per  cent. 

£     8,  £   8.  d, 

152  5      :      74  8  4     : :     100      :      484|S|  per  cent.     " 

The  land  rented  at  Ms.  per  acre  is  therefore  the  more  profitable 

occupation. 

(7)...         1.     The  minute-hand  has  to  gain  3  rounds 

ro.  ro.  hrs, 

11      :      3     : :     12      ;      3  hrs.  16  min.  21^^-  sec. 

2.  The  minute-hand  has  to  gain  3^  rounds 

ro.  ro.  hi8. 

11      :      3i     : :     12      ;      3  hrs.  32  min.  43^2,-  sec. 

3.  The  minute-hand  has  to  gain  3^  rounds 

ro.  ro.  hrs. 

11      :      3^     ::     12      :      3  hrs.  38  min.  lO^^  sec. 

4.  The  minute-hand  has  to  gain  3^  rounds 

ro.  ro.  hrs. 

11      :      3i     : :     12      :      3  hrs.  49  min.  5^  sec. 
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(8)...     2  ac.  1  ro.  19  per.  llj  sq.  yds.  =  11476  sq.  yds. 

A  350+  358+  366+  374+ Ac.  to  n  terms 

B  380+  374+  368+  362  + Ac.        „ 

C  320+  330+  340+  350 +&c. 

D  360+  355+  350+  345+ Ac. 

8  =  1410 +141 7 +1424+ 1431  + Ac.  to  n  terms 

11476=  {2820 +  (»-!)  7}? 

or,  7»«+28187t  =  22952 
from  which  equation,  ti  =  8,  the  namber  of  days 


(9)... No.  of  yards  =  200 + 160+ 128 +102|+ Ac.  in  infinitum 

the  formula  for  which  series  is  -= 

1— r 

here    «=2M^  200^  1000 y^ 


£ 
(10) . .  .4|  per  cent,  on  £2000000  =      90000  per  annum 
6  per  cent,  on  £4000000  =     200000        „ 

60  per  cent,  on  receipts  =  £290000        „ 
60     :      100     ::     290000     :     483333    6    8 


Required  weekly  receipts  =  483333    6    8-^52 

=   £9294  17«.  h^. 


EXEECISES  IN  MENSUEATION. 


EXEBOIBE  I. 

sq.  jds.  sq.  ft.  sq.  in. 

(1)...  15    7  (2)...  / 12)16848 

9  144  \  12)  1404 

I42  9)    117 

^  ISsq.yds. 

568  ^^ 

568  (3)...        430  19/  47// 

142  60 

20448  sq.  inches  2599 

60 

155987  seconds 

(4)...  24^  35"  =  1475  seconds 

V  =  3600      „ 

i*M-5-M  =  ^  of  a  degree 

(5)...  4)  3 (6)...  90*^    0'    0" 

60)1875  37^_25'_45^' 

60)25-3125  52*>  34/  15" 
•421875  of  a  degree 

(7)...    The3ils  =  180**    0'  ft.         ft.  ft. 

55°  45' x2  =  111^'    (8)...  6i    :    8   ::    189    :     X 

Vertical  Z.  =    68**  SO' 

7. 

aj=4xfx^«224feet 
?7    1     1  i 
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(9)... 

ft.  in. 

9    7 


4    9 

38    4 
7    2 


ft.  in. 

13  8 
11  4 

160  4 
4  6 

8 

45    6    3=45  sq.  ft.  75  sq.  in.  154  10  8=154  sq.  ft.  128  sq.  in. 


(10)... 


13  ft.   7' 
9  ft.  8' 

10" 
3" 

122      10 

9        1 

3 

6 

2    8 
4  11    6 

132  ft.   3'     V  r''&'" 


EXEB0I8E  11. 


ft.    in. 

(1)... 

,  10    9 

4    2 

43    0 

19     6 

44    9     6  =  44  sq.  ft.  1 

sq.  in. 

(3)... 

144)45 

9)  7-3125 

•8125  of  a  sq.  yd. 

ft. 

(2)...     29 
29 


261 

58 


841  sq.  ft. 
144 


3364 
3364 
841 

121104  sq.  in. 


yds.         ft. 

4840)3267-000C675  of  an  acre  (4)... 35  =  105 

29040  _26 

36800  525 

33^80_  210 

24200  9)2625  sq.  ft. 

2^00  291  sq.  yds.  6  sq.ft. 


ARITHMETIC  AND  MENBUBATION.                       381 

ft. 

(5)...    24  (6)...  1  acre  =  4840  sq.  yds. 

24  4^ 

96  19360 

48  2420 


r3^576  sq.ft.  0^/6)21780 

^^  1 6)192  16)  3630 

32  feet  605  trees 


/^\  Sfl*  It.  in.     •         Sq.  It.        H  ^(V        ry 

1/;...        12^^10^  =  12i-H^  =  S'x|  =  14  feet 


ft.      ft.         sq.  ft.  sq.  in. 

(8) . ..       Area  of  yard  =  87  x  45  =  3915  =  563760 
Area  of  each  tile  =  9  x  9  =  81  sq.  in. 
No.  of  tiles  =  563760-^81  =  6960 


(9)...  11  acres  16  perches  =  1776  perches 

Area  of  each  allotment  =  1776-^32  =i  55 J  per. 

=  1  rood  15J  per. 


in.      in. 
(10)...    Area  of  chess-board  =  15  x  15  =  225  sq.  in. 

No.  of  divisions  =  64 

225 -i- 64  =  3^1  sq.  inches,  area  of  each  division 
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EXUBOISE  III. 


(1)... 


(3)... 


90**    0'    0" 
27**  25'  38" 

ft. 

3 
2 

62°  34'  22" 

in. 
2 
2 

(2)...        90°    O' 

21°  26^ 

2)68°  24/ 

d4P  17'  smaQer  anglo 
21°  26' 

55°  43'  larger  angle 


6    4 
6 


4 


6  10    4=6sq.ft.  10  primes,  4  sq.  in. =6  sq.fii.  124  sq.m.. 


▲  0  D 


Isq.  ft.  =  1  ft.xl  ft. 

1  prime  =  1  ft.  x  1  in.  =  -j^^-  sq.  ft.  =  12  sq.  in. 

1  sq.  in.  =  1  in.  X 1  in. 

Aace  =  6  sq.  feet 
oBhc+cdDe  =  10  primes 
chCd  =  4  sq.  inches 
ABCD  =  6  sq.  ft.  10  primes,  4  sq.  in. 


(4)... 


(6)... 


(7)... 
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ft,    in. 


4 

4 

4 

4 

17 

4 

1 

5 

4 

18     9     4  =  18  sq.  ft.  112  sq.  in. 

(5)...  1  sq.  foot  =  144  sq.  inches 

48 
144+lOi  =  ^x  1  =  y  =  13^  inches 


¥ 


ft.    in. 


22    8 
14    4 

317    4 
7    6 

8 

324  10 

8  =  324  sq. 

links 

1345 

880 

107600 
107600 

11-83600  ac. 
4 

3-34400  ro. 
40 

13-76000  po. 
11  acres,  3  roods,  13^  poles 

(8)...  in.      in.  sq.  in. 

Area  of  1  sheet  =  45  x  29^  =  1327^ 

24 


144/12)31860 
112)  2665 


12) 

9)     221     3  =  36  sq.  in. 

24  sq.  yds.  5  sq.  ft.  36  sq.  in. 
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(9) . . .  Area  of  lawn  =  42  yds.  x  32  yds.  =  1344  sq.  yds. 

=  1741824  sq.  in. 

Area  of  each  sod  =  2  ft.  x  16  in.  = 

No.  of  sods  =  1741824-5-384  = 


384  sq.  in. 
=  4536 


(10)...  40 


sq.  ft.  12  sq.  in.  =  5772  sq.  inches 
12  ft.  4  in.  =  148  inches 


5772  sq.  in.-^148  in.  =  39  in.  =  3  ft.  3  in. 


ft.  in. 

(1)...  10  6 

4  2 

42  0 

1  9 


EXEBGI8E  IV. 


(2)...  The  3  angles  contain  180' 
2  +  3+4  =  9 


43     9  =  43|  sq.  ft.    9 

9 


:    2    : 

:    180°    : 

:    3    : 

:    180°    : 

:    4   : 

:    180°    : 

40« 
60^ 
800 


(3)...  in. 

13  ft.  8  in  =164 
lft.4in.=  16 

984 
164 


2624  sq.  in. 


yds. 

30^: 


(4)... 


yds. 
185 
121 


22385  sq.  yds. 
4 


q™-  r  11)89540 

'^^^  1 11)  8140 

40)     740 


4) 


18    20 
4ac.  2  ro.  20  per. 


(5) . . .  Area  of  square  =  12  yds.  x  12  yds. 

Area  of  pai^  =  42  ft.  x  30  ft.  =  1260  sq.  ft. 

Difference 


144  sq.  yds. 
140  sq.  yds. 

4  sq.  yds 
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in.     in.        sq.  in. 
(6)...  Areaof  each  side  =  4}Jx4J  =  20J 

6 

Surface  of  cube  =  121^  sq.  in. 

(7)...  Area  of  each  plank  =  15  ft.  x  10  in.  =  12^  sq.  ft. 
Area  of  floor  =  30  ft.  x  22^  ft.  ==  675  sq.  ft. 
No.  of  planks  =  675.-^12^  =  54 


sq.  yds. 

(8)...  2  ro.  20  per.  =  100  per.  (9)...  4|  ac.  =  22990 

SQ  vds      yds  yds 

VfOi)  =  10  per.  =  55  yds.  22990 -s- 187  =  1224^ 

yds.   yds.      sq.  yds.  sq.  in. 

(10)...    Area  of  court  =  42x42  =  1764  =  2286144 

Dimensions  of  each  tHe  =  2286144^-28224  =  81  sq.  in. 

=  9  inches  square 


EXEB0I8E  V. 

links 

(1)...  180^    0'    0"  (2)...        875 

42°  35^    0^^  750 

2)137°  25^    0^^  43750 

Each  Z  at  base  =  68°  42'  30"  6125 

6-56250  ac. 

4 

(3)...  2  sq.  ft.  =  288  sq.  in.  2-25000  ro. 

40 
288-^61=421  in.=3  ft.  6f  in.  IqToOOOO  per. 


0  c 


6  ac.  2  ro.  10  per. 
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ft      '      "  ft.     '     " 

(4)... 


7  8  6 
7  8  6 

63  11  6 

6  18 

3  10 

0 
3 

9 

7 

6 

6 

4 

6 

48 

1 

6 

3 

2 

6 

4 

9 

9 

59ft.  5'    0"  3'"  51ft,  8'    9''  9'^' 


I.  ft,  8Q.  ft. 


ft;,    in. 


sq.  n,      .    sq.  n. 

(6)...    272^  =  272-25(16-5  =  lOJ  fli. 


(5)...     9  8  1 

5  3  26)172 

48  4  156 

2  5  825)T62S 

2)50  9  1625 

25  4^  =  25  sq.  ft.  54  sq.  in. 


(7). ..Area  of  each  slate  =  13  in.  x  8^  in.  ==  HOJ  sq.  in. 
Area  of  roof  =  42^  ft.  x25J  ft.  =  165142  sq.  in. 
No.  of  slates  =  155142^110^  =  1404 


(8)... 


ft. 

in. 

ft.  in. 

18 

8 

16  10 

18 

8 

16  10 

336 

0 

269  4 

12 

5 

4 

14  0 

4 

348 

5 

4 

283  4 

4 

sq.  ft.     '      "       sq.  ft.  sq.  in. 

348    5    4  =:  348  64 
283    4    4  =  283  52 

Difference  =    65  12 
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yds. 
(9)...  4)170 

Side  of  garden  »    42-5  yards 

42-5 

2125 
850 
1700 

Area  of  garden  =  180625  =  1806^  sq.  yds. 

(10)...    Area  of  room  =  27  ft.  X  21i  fL  =  573i  sq.  ft. 
Area  of  1  yd.  carpeting  =  3  ft.  x  3  ft.  =  9  sq.  ft. 
No.  of  yds,reqpred  =  5731-^9  ==  63| 

s  " 

EXE  BOISE  VI. 

ft     '     " 
(1)...  8-375  yards  =  25    1    6 

9f  feet  =    9  10    0 

226    1     6 
20  11     8 

247    0    9  =5  247  sq.  ft.  9  sq.  in. 

(2)...  225  links  =  2^  cliains  =  49^  yards 

49i  =  49-5 
49-5 

2475 
4455 
1980 

2450-25  =  2450^  sq.  yds. 

(3) . . .     Area  of  floor  =  31^  ft.  x  25^  ft.  =  803^  sq.  ft. 
Area  of  1  yd.  drugget  =  4J  ft.  x  3  ft.  =  13 J  sq.  ft. 
Length  of  drugget  required  s=s  803|^-i-13i  =  59^  yds. 

(4)...     See  Appendix,  page  178. 

Area  of  square  =  — ^ —  =  612J  square  yards 

cc  2 
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(5)...  Area  of  rectangle  s  18  ft.  xl2  fb.  =  216  sq.  ft 
Side  of  square  =  V2i6  =  14-69  ft. 


ft.    in. 

(6)...  7    6 

4    3 

30    0 
1  10    6 

Area  of  door  =  31  10    6  =  31|  sq.  tt. 

aq.  ft.  sq.  ft.  d, 

9    :    3i|   ::    i&    :    x 

85     5 


(7)...    3  acres  1  rood  4  poles  25  yards  =  15876  sq.  yds. 
Side  of  field  =  V15876  =  126  yds. 

yds. 
(8)..  I  mile  =    1320 

48  feet  =  16 

Area  of  street  =  21120  sq.  yds. 

21120 


Is.  8d  =  yV  of  £1 
Id,  =  ^  of  1«.  8d. 


1760 

88 


£1848 

(9)...  72=    49 

92=    81 
11«  =  121 

Area  of  3  given  squares  =  251  sq.  yds. 
Side  of  required  square  =s  a/ 251  =  15*8429  yds. 
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(10)...  Area  of  floor  =  27^  ft.  x  20J  ft.  =  556|  sq.  ft. 
Area  of  1  yd.  carpeting  =  2|  ft.  x  3  ft.  as  6|  sq.  ft. 
Garpetmg  required  =  556|-7-6|  =s  82^  yds^. 


EXJUMOISE   VIL 

G).. 

1+2+2  =  6 

8  angles  of  triangle  =  ISO" 

5)180° 

Vertical  angle  =    36° 

2 

Each  angle  at  base  =    72° 

ft. 

(2). ..18 
12 

in. 
6 

8 

(3).., 

ft. 

.  17 

9 

6 

4 

8" 
3 

222 
12 

0 

4 

167 
6 

3    0 
9  10 

8 

2)234 
117 

4 
2 

^  117  sq.  ft  24  sq.  in. 

4 
163ffc.  6' 

4 
3" 

6 

1'"- 

(4)... 

ft.  in. 
5  10 
2    6 

11    8 
2  11 

• 

Area  of  slab  =  14    7  =  14^^  ^q*  ft. 

* 

14^  sq.  ft.  at  3«.  6(2.  per  foot  =  £2  11«.  0^. 

(5)...  Area  of  yard=69  ft.  x24  ft.=1656  sq.  ft.=238464  sq.  in. 

Area  of  each  brick  =  9  in.  x  4|  =  40^  sq.  in. 

No.  of  bricks  required  =  238464-f-40i  =  5888 
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(6)... 


ft. 

in. 

10 

9 

1 

4 

10 

9 

3 

7 

Area  of  plank  ^14    4  =  14^  sq.  ft. 
14^  sq.  ft.  at  Is.  6d.  per  foot  =  £1  Is.  6i. 

(7)...  7      7      7 

(12i)»-(l|)»  ^i^x^xi^xjxixj 

s=  34i3  GobeB 

ft.    in. 
(8)...  8    3 

4    2 

33    0 
14    6 

Area  of  door  =  34    4    6  =  34|  sq.  ft. 
84|  6q.  ft.  at  Is.  6d,  per  foot  =  £2  Us.  6}c?. 

(9)...   Area  of  floor  =  21J  ft.  x  16|  ft.  =  858J  sq.  ft. 
Area  of  1  yd.  carpeting  ss  3  ft.  x  3  ft.  s  9  sq.  ft. 
Carpeting  required  =  358j-i-9  =  39ff  yds. 
39ff  yds.  at  4*.  6d.  per  yd.  =  £8  19«.  2d. 

* 

sq.  yds.  yds.     yds.  9.      d, 

(10)...     4840      :      192x168     ::     13    9     :      a? 

JL2 

165 
24  3 

^  ^5^x168x22?  ^  12096  ^  ^4  ^^    .,^ 

11 


ARITHMETIC   AlTD  HS^SUlRAtiOK.  39) 


EXEBOISE  Vm. 

(1) . . .  A  trwpeziwm  is  a  plane  figure,  having  4  unequal  sides,  no 

two  of  which  are  parallel. 
A  tra^pezoid  is  a  plane  fonr-sided  figure,  having  two  of  its 

opposite  sides  parallel. 
For  rules  for  fin^g  the  areas,  see  Appendix,  page  179. 

ft.      in, 

(2>...  49y&.  =te    147    0 

9  ft.  6in.+13ffc.  lOin.  =      23    4 


(3)... 


(4)... 


3381 
49 

0 
0 

0 
0 
sq.  yds.  5 

sq. 

/ 

2)3430 
9)1^6 
190  1 

ft. 

19  ft. +23  ft 

•  "™ 

ft.    in. 
:    42     0 
9     8 

378    0 
28    0 

2)406    0 
203  sq. ; 

ft. 

ft.    ' 
96  10 
23    4 

0 
6 

2227 

32 

4 

2 
3 
0 

0 
4 
5 

2)2263 

5 

9 

1131  8  lOi  =  1131  sq.  ft.  106i  sq.  in. 

(5) . . .   684  cu.  in,  =  ■i^iiV-<-S4  =  if  ®^  ^  cubic  foot 
12  cu.  ft.  432  Tju.  in.  «=  21168  cu.  in. 
1  cu.  yd.  =t±  46656  cu.  in. 

liiH-f-lf  I  -  T^  of  a  cubic  yard 
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(6)-  •  40)21 


27)15-525 
15|^  cu.  ft.  =    -575  of  a  cubic  yard 


C^)"  18  ft.  =  216  in. 

15 


3240 
10 

1728)3§40?r(18  cu.  ft.  1296  on.  in. 


15120 
13824 


1296  cu.  in. 


(8)...  4  ft.  2  in.  =  50  in. 

50 

2500 
2 


5000(7071  in.  =  6  ft.  1071  in. 
49 


1407)  10000 
9849 
14141)    15100 
14141 
959 


(9)...  2    7 

2    7 

5  2 
16    1 

6  8    1 

2  7 

13    4    2 

3  10    8 


17    2  10    7=17cu.ft.416cu.in. 
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(10)... 


ft. 

in. 

21 

9 

16 

8 

848 

0 

14 

6 

ft. 

in. 

17 

6 

12  10 

210 

0 

14 

7 

362    6  224    7 


sq.  ft.     ' 

Area  of  floor  =  362    6 

Area  of  carpet  =  224    7 

Portion  of  floor  imcovered  =  137  11  =137  sq.  ffc.  132  sq.  in 


EXEB0I8E  IK. 


(1)...  90« 

64-375« 


35-625^  =  35«  37'  30" 
60 

37-500' 
60 


30-000" 


yds. 
(2)...  112 

180 


2)20160 


10080  sq.  yds. 
^.^j^.f  11^^320 


'S-ih'-=^^ 


4)8  13 

2  ac.  13  po,  6|  sq.  yds. 


894  EMIt  %  m^TbXWGSD  BXBHOSIS  IN 


yds. 

ft.  in. 

(3)...  116         (4) 

...6  9                 } 

116 

3  4 

13456 

20  3 

2 

2  3 

26912(164-0487  yds. 

22  6 
2  3 

26)169 

45  0 

156 

5  7  6 

324)  1312 

50  ^  6=50^^  ft.  1080  ca.  in. 

1269 

3S804)  "i&bm 

131216 

328088)  2878400 

2624704 

1 

3280967)  25369600 

22966769 

2402831 

(5)...  34  sq.  yds.  2  sq.  ft.  ^  308  sq.  ft. 

18  ft.  8  in.  ^  18|  ft. 

80.  ft.         ft,  OfACf         ^  ftQ 

308-Hm  =  ^X:^  =  ^  ft.  =  16  ft.  6  iiu 
^1^2 

(6)...  ,    14ft.xl0iin.x28  =  343Bq.  ft. 

343  sq.  ft.  at  6^.  per  foot  =  £9  bs.  9^. 

(  7) . . .  See  Appendix,  page  1 78. 

52  d4-52  =  42 

64  194-64  =  30 

72  94-72  =  22 


2)188 


94 
94x42x30x22  s=  2605680 


AieCk  i6{  gaid^B  <^  ^2605680  =  1614*2118  sq.  yds. 
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ft.    in. 

(8)...  73    6 

29    3 


2131    6 
18    4    6 

2149  10    6  =  21491  sq.  ft. 

M}.  ftt  tf(J.  ft.  X 

9    :    ai49|   r.   i    i    « 

637 

«*fc  1  X^^^i  =r  £^  «t  £39  168.  M. 

2 


ch.     li.         ch. 

(9)...  7    75  «  7-76 

5    25  =  5-25 
3875 
1550 

S875 


10)40-6875  sq.  chama 

4-06875  ao. 
4 

0-27500  ro. 
40 


11-00000  per. 
Alrto  'dP  &el<!,  4  Bx;res  11  ptobludls 

sq.yds.  ydf.      yds^  a.      (2. 

(10)...     4&^    :    300x121    ::    12  6    :    a 

12 

150 
15  !^5 

^^?ppx^^x^ 
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EXEBGI8E  X. 

(1) . .  .An  a/rc  of  a  circle  is  any  part  of  the  circumference. 

A  chord  is  a  straight  line  joining  the  extremitiee  of  an 
arc. 

A  radd/u8  of  a  circle  is  a  straight  line  drawn  &om  the 
centre  to  the  circumference. 

A  segment  of  a  circle  is  a  figure  contained  by  a  straight 
line  and  the  part  of  the  circumference  which  it  cuts 
o£F ;  or,  more  briefly,  by  an  arc  aiid  its  chord. 

A  sector  of  a  circle  is  a  figure  contained  by  two  radii  and 
the  included  arc. 

A  semicircle  is  both  a  segm^ent  and  a  sector. 

(2)... Diameter  of  circle  I  circumference  of  circle  II  1 1  3*1416 

3-1416 
Diameter  of  circle  = 11  ft. 

Circumference  of  circle  =  34*5576  ft. 
(3) . . .  See  "  Answers.*^ 

(4)... See  Appendix,  page  179,  and  "ilrwwer*." 

(5)...        Diameter  of  circle  :=  4  fb.  8  in.  s=  4}  ft. 
Circumference  =  3*1416  x  4f  =  14*6608  ft. 
Area  ==  -7854  x  (4f )»  =  17*1042  sq.  ft. 

(6)... Circumference  of  circle  =  3*1416x56  =  175*9296  yds. 

72^  =:  i  of  circumference 
/.  length  of  arc  of  72°  =  175-9296-5-5 

=    36*18592  yds. 
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(7)... 


Orthns, 


AT)«  =  AB«- 

-BD« 

\ 

=  400- 
=  256  . 

144 

7 

NA 

,  AT)  =  16  ft. 

/   u                      \ 

\ 

B                             D                            ( 

Area  of  tria«]igle 

=  ADxBD 

=  16  ft.  X 12  ft. 

=  192  sq.  ft. 

24 
20 
20 

2)64 

32 

32-24  =    8 
32-20  =  12 
32-20  =  12 

32x8x 

12  X 12  =  36864 

Area  of  triangle  =  v'36864  =  192  sq.  ft. 


(8)...    AC»  =  AB2+Be2 

=  (219)2 +(292)> 

=  47961  +  85264 
=  133225 


/.  AC  =  V133225 
=  365  yds. 


ft.    in.     ft.    in.     ft.    in.         ft.        ft.        ft. 

(9)...        18    9x16    4x10    8  =  18| X  16i  X  lOf 

=  3266§  en.  ft. 
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(10) ...  2i  acres  =  12100  sq.  yds. 

Side  of  field  =  vMOO  =.  110  yds. 

Perimeter  of  field  =  110  x4  =  440  yds. 

440  yds.  at  15c2.  per  yard  =£  £27  lOs. 


BXEBGI8M  XL 

links 

(1)..,  2775 

1025 


13875 
6550 
2775 

2)2844375 

14-22187i  ac. 
4 

0-88750  ro. 
40 

35*50000  per. 
Area  of  field,  14  acres,  35^  perches 


ft. 
(2)...  41-625 

16-875 

208125 
291375 
333000 
249750 
41625 


2)702-421875 
9)351-2109375 


390234375  sq.  yds. 
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(3)... 


ft 

in. 

12 

6 

1 

4 

12 

6 

4 

2 

Ifi    8  »  16J  sq.  ft. 
16|  sq.  ft.  at  Is.  9d.  per  foot  «=  £1  9#.  2d. 

(4)...  (1U)«  =  (ll-25)«  =  126-5625 

(6|)«=    (675)«=    45-5625 

sr — 

Perpendicular  of  triangle  =  V81  »  9  ft. 

(5)...  -7854 

(32)«  =    1024 

31416 
15708 

7854 

9)804-2496 
Aren  of  endosnre  as      89-8610  aq.  yds. 

ft. 
(6)...    Circumference  of  wheel  =  5280-^352  =  15  ft. 

ft. 
lUtdiuB  <^  wheel  »  15^6-2882  =  2-887818  ft. 


(7)...ArQa  of  eftch  side  qf  cube  =»  73^-1-6  =  12^  sq.  in. 


Edge  of  cube  =  VlH  =  8^  in. 

yds. 

(8)...  84 

25  ft+32  ft.  =  57  ft.  =    19 

2)1596 

798  sq.  yds. 


.1 


400 
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(9) . . .         Area  of  floor  =  27^  ft.  x  22^  ft.  =  618}  sq.  ft. 
Area  of  1  yd.  carpeting  =  8  ft.  x  2^  ft.  =  7^  sq.  ft 
Carpeting  required  =  618|-!-7i  =  82^  yds. 
82^  yds.  at  3^.  9d.  per  yard  =s  £15  9«.  4^. 


(10)... 


200 
300 
400 

2)900 

450 


450-200  =  250 
450-300  =  150 
450-400=    50 


450  X  250  X 150  x  50  =  843750000 


^843750000  =  29047  sq.  yds.  =  6  acres,  7  sq.  yds. 


EXEE0I8E  Xn. 

yds.     yds.      sq.  yds.         sq.  in. 

(1) . . .       Area  of  floor  =  27^  x  20^  =  556|  =  721710 
Area  of  eadi  brick  =  9  in.  x  4^  in.  s=s  40-^  sq.  in. 
No.  of  bricks  required  =  721710-8-40^  =  17820 


(2)...    AreaofABB  =  i(32vl6) 

=  256  sq.  ft. 

Area  of  BCDB  =  40  x  32 

=  1280  sq.  ft. 

Area  of  ABODE  =  256+1280 

=  1536  sq.  ft. 
=  170|  sq.  yds. 
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8q.  ft.      in.        sq.  ft.    ft. 


16 


sq.  It.      in.         sq.  it.    ii.         YY<y      Q 

(3) . . .      22f -».10J  =  22^-^i  =  -f^  X  2  = 


128 


ft.  s  25?  feet 


(4)... 


ch.  Ji. 
17  45 
10  16 

ch. 
=  17-45 
=  10-16 

10470 
1745 
1745 

10)177-2920  sq.  chains 

17-7292  a<5. 

4 

2-9168  ro. 

40 
36-6720  per. 

Area  of  field  =  17 

ac.  2  TO.  36-672  per. 

(5)...        Area <jf  roof  =  37|  fl.  x  25^  ft.  =  960^  sq.  ft. 
Weight  of  lead  s  960^  x  6|  =  6003^  lb. 

=  2  tons,  13  cwt.  2  qrs.  11^  lb. 


(6)...        AD«  =  AB«-BD« 

=  144-36 
=  108 


•.  AD  =  -v/108 

=  10-3923  feet 


Area  of  triangle  ABC  =  AD  x  BD 

=  10-3923  ft.  X  6  ft. 
=  62-3538  sq.  ft. 


thus,     12 

18-12  =  6 

12 

12 

18x6x6x6  =  3888 

2)36 

• 

18 

Area  of  triangle  =  ^/dSiS 

=  62-3538  sq.  ft. 

D  D 

402  EET  TO  GRADUATED    EXERCISES  IN 

(7) . . .     125  yds.  x  13  ft.  =  641f  sq.  yds.  =  1 7  po.  27-^  sq.  yds. 

ac      ro.     po.    ydflu 
Area  of  plantation  ...    17      0      0      0 
Area  of  carriage-driye     0      0    17    27-^ 

16a.  3r.22p.  2|yds. 

(8)...  181  sq.  ft.  86  sq.  in.  =  26100  sq.  in. 

21  ft.  9  in.  =  261  in. 

in. 

Height  of  triangle  =  (26100-8.261)  x  2  =  200  =  16  ft.  8  in. 


(9)... 


ft 

in. 

7 

6 

3 

6 

22 

6 

3 

9 

26 

3 

2 

52    6  =  62^  sq.  ft.  =  Sf  sq.  yds. 
5|  sq.  yds.  at  9c2.  per  yd.  =  4a.  4^. 

(10)...  12  yds.  1  ft.  li  in.  =  12|  yds. 

yds.  sq.  yds.  sq.  yds. 

Area  of  ground  =  (12|)»  =  153^  =  153140625 

so.  yds.      SQ.  yds. 
1  acre  =  4840')153i40626  (-031640625  of  an  acre 

14520 

7940 
4840 


31006 
29040 

19662 
19360 


80250 
29040 

12100 
9680 


24200 
24200 
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(1)... 


EXEB0I8E  Xin. 


B 


Area  of  frame  ^  ASCD-^ahcd 

=  (38  X  26)  -  (30  X 18) 

«  988-540 

=  448  sq.  in. 

xs  3  sq.  ft.  16  sq.  in. 


(2)... 


450 
600 
750 


2)1800 


900 


900-450  =  450 
900-600  =  300 
900-750  =  150 


900  X  450  X  300  x  150  =  18225000000 


^/18225000000  =  135000  sq.  links  =  1  ac.  1  ro.  16  per. 


(3)... 


ft.    in. 

3     9 

2     3 

V     6 

11 

3 

Area  of  each  pane  8    5 

3 

8 

Area  of  window    67    6    0  =  67^  sq.  ft. 
67i  sq.  ft.  at  28.  9d,  per  foot  =  £9  5^.  7^d. 

DD   2 
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(4) . . .     Area  of  floor  =  19  J  ft.  x  16^  ft.  =  321|  sq.  ft. 
Area  of  1  yd.  carpeting  =  3  ft.  x  1^  ft.  =  5^  Bq.  ft. 
Carpeting  required  =  321|-f-5^  =  58^  yds. 
68i  yds.  at  4a.  9d.  per  yd.  x=  ^13  17«.  lO^ii. 

(5)...     Contents  of  wall  =  175  yds.  x  12  ft.  x  1  ft.  10^  in. 

=  6300  in.  X 144  in.  X  22^  in. 
=  20412000  en.  in. 

Contents  of  each  brick  =  9  in.  x  4^  in.  x  3  in.  =  121-^  ca.  in. 
No.  of  bricks  required  =  20412000-^-124-  =  168000 

(6)...  Contents  of  blodt  ±»  18  ft.  X  2i  ft.  X 1 J  ft.  =  67icn.ft. 

2^  ft.  X  Ij  ft.  =  4f  sq.  ft. 

27      4 
67i  cu.  ft. -^4|sq.  ft.  =^x^  =±  1^  =  16^  ft. 

7 

sq.  yds.  yds.  jds.  £ 

(7)...         4840    :    76x68    :;    76    :    X 

15    17 
^  7^x^^x75  ^  ^19125  ^  ^j^  Q     g^^ 

m 

242 

ft.  sq.  ft. 

(8)...  (12i)»  =  156-25 

15'6-25  X  -7854  =  122-71875  sq.  ft. 

=!=  122  sq.  ft.  lOd^  sq.  in. 
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(9)...  £6  168.  li(i.-i-6(Z.  =  272^  sq.  yds.  =  area  of  yard 


V272i  =  V^^  =  y  =  16i  yds.,  length  of  side 

(10)...  86«  ==  1206 

34«  =  1156 

140 
VliQ  e=  11*832  ft.,  distance  of  foot  of  ladder  &om  building 


EXEB0I8B  XJV. 

ft.  in.  in. 

(1)...  (7  ly  =  (85)«  =  7225 

(5  Sy  =  (68)«  =  4624 

2601 
Perpendicular  =  a/2651  =  61  in.  =  4  ft.  3  in. 

ft.   in. 


5 

8 

4 

3 

22 

8 

1 

5 

2)24 

1 

Area  of  triangle  b=  12    0    6  =  12  sq.  ft.  6  sq.  in. 

ft.  in.     ft.  in.        in.        in.  sq.  in. 

(2)..  Area  of  roof  =  38  6x23  4  =  462x280  =  129360 

Area  of  each  slate  =  14  in.  x  10  in.  =  140  sq.  in. 
No.  of  slates  require^  =  189360-^14|0  =  924 


8l.  ■ 

b1.              £  8, 

£   8,      d. 

1000 

• 
• 

924    ::    8  3 

• 
• 

2  18  2-rOA  • 

406 


(3)... 


EST  TO  OBASCATEI)  EZEBCISES  IN 


ft.  in. 


8    4 
3  10 

25    0 
6  11 

4 

31  11 
3    3 

4 

95  10    0 
7  11  10 

103  9  10  =  103  cm.  ft.  1416  cu.  in. 


(4)...    Area  of  field  =  i(144  x  144)  =  10368  sq.  yds. 


Length  of  side  =  V10368  =  101*8233  yds. 


(5) . . .        Area  of  field  =  i(150  x  150)  =  11250  sq.  yds. 

=  2  ac.  1  ro.  11  per.  27^  sq.  yds. 


(6)... The  diameter  of  the  circle  is  the 
diagonal  of  the  sqnare,  and  is 
therefore  eqnal  to  the  side  of  a 
square  donble  the  size  of  the 
inscribed  square. 


Hence,  the  area  of  the  inscribed  square 
=  i(42  X  42)  =  882  sq.  in. 


m. 


Area  of  the  circle  =  (42)«  x  -7854 

=  1385-4456  sq.  in. 
/•  the  area  of  the  remainder  =s  503*4456  sq.  in. 
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( 7) . , .     See  Appendix,  page  1 79. 


ft.    in. 

(3    6)«    : 

ft.  in. 

:    (5  10)' 

42«    : 

;  .70* 

^?x^?    : 

n^n 

8x3     : 

5x5 

9    : 

;     26 

(8)...  Contents  of  block  =  8  ft.  x2  ft.  xl8  in.  =  9  cu.  ft. 

ss  15552  cu.  in. 

Contents  of  each  required  cube  ■■  3*  =  27  cu.  in. 
No.  of  cubes  =  15552-5-27  =  576 


(9)... 


ft.    in. 

22    6 
16    6 


39    0 
2 

Perimeter  of  room  =  ?8  0 

Height  of  room       »  11  3 

868  0 

19  6 

Area  of  walls  =  877  6  =  877^  sq.  ft.  =  97^  sq.  yds. 

97i  sq.  yds.  at  l\d,  per  yd.  =  £3  0«.  11^(2. 
(10)...  Vl\  ft.  X  6  ft.  X 6i  ft.  =  406i  cu.  ft. 


EXEB0I8E  Xr. 


(1)... 

Area  of  rectangular  field  =  t504  yds.  x  126  yds.  =  63504  sq.  yds. 


Side  of  square  field  =  a/63504  =  252  yds. 
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(2). 


ft.     ft.         ft.  in. 

194-23  =  4.2  0 

7  6 

294  0 

21  0 


(3) 


2)315    0 
157    6  =  157i  sq.  ft. 

68«  =  4624 
51«  =  2601 

7225 


Diagonal  =  a/7225  =  85  yds. 


(4) 


The  area  of  the  circnmsoribed  square  is  double  the  area 

of  the  inscribed  square. 


sq.  yds.  sq,  yds. 

12^x2  =  24 


(5)... 


800 

900 

1200 

2)2900 

1450 


1450-  800  =  650 
1450-  900  =  550 
1450-1200  =  250 


1450  X  650  X  550  x  250  =  129593750000 


^129593750000  =  359991  square  links 

=  3  ac.  2  ro.  15*98  per. 
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(6) . . .     Area  of  floor  =  17^  ft.  x  13f  ft.  =  289  J  sq.  ft. 
Area  of  1  yd.  carpeting  a  8  ft.  x  2^  ft.  =  6f  sq.  ft. 
Garpetmg  required  =  239^-^6|  =  85|^  yds. 


(7)... 

See  Appendix,  page  179. 

.     Area  of  circle  *=  26»  x  -07958 

=  625  X  -07968 

=  49-7375  sq.  ft. 

(8)... 

ft.    in. 
6    8 
2    8 

10    6 
3    6 

14    0 
1  10 

14    0 
11    8 

25    8  =  25  en.  ft.  1162  cu.  in. 

(9)... 

See  fignrei  in  Exercise  X.  (7) 

Perp.  of  triangle  =  V(.l^y'^'{^)* 

=  v'182-25-20-25 

=  ^162 
=  127279  ft. 
Area  of  triangle  =;  127279  ft.  x  4*6  ft. 

=»  57-27655  sq,  a 

(10)...  I  mile  =  660  yds. 

8  ft.  8  in.  x2  =  16i  ft.  =  5i  yds. 

660  yds.  x  6J  yds.  =  8630  sq.  yds. 

3680  sq.  yds.  at  3«.  Sd.  per  yd.  =  £589  17«.  6d. 


410 


KEY  TO   GBADUATEB  EXEBCISES  IN 


(1)... 


EXEB0I8E  XYI. 

10  ch.  46  H.  =  10-45 
Sell.  75K.+4ch.  261i  =        8 


2)88-60 
10)41*80  sq.  chains 

4*18  ac. 

_4 

•72  ro. 
40 

28-8  po. 
Area  of  field  =  4  ac.  28*8  po. 

(2)...  39  sq.  yds.  3|  sq.  ft.  =  854|  sq.  ft. 

Length  of  shorter  side  =  854|  sq.  ft.-!- 21^  ft.  =  16^  ft. 


(3)...5ift.x2Jft.  =  12i  sq.ft.     6Jft.x2}ft.  =  17^  sq.  ft. 


(4)... 


eq.  ft. 

12i 


; 


sq.  ft.  9,    d,  d, 

17A    ::    12  3  =  147 


? 


X 


X  «:  1  x?^x^  «  20M  »  V?8.  hd. 
? 


ES«  =  OE2+OS2 

=  (112-5)3 +(150)^ 
=  12656-25+22500 
=  35156-25 

ES  =  187-5  =  187i  nules 


§ 


o 


/ 


/ 


/ 
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(5)...     Area  of  room  =  25^  ft.  x  18f  ft.  =  476  sq.  ft. 
Area  of  1  yd.  carpeting  =  3  ft.  x  2^  ft.  =  7  sq.  ft. 
Carpeting  required  =  476-*- 7  =  68  yds. 
68  yds.  at  4a.  9d.  per  yd.  =  £16  3«. 

(6)  ...Contents  of  each  plank  =  13^  ft.  xlO^  in.  =  11^  sq.  ft 
Area  of  platform  =  54  yds.  x  21  yds.  =  1134  sq.  yds. 

=  10206  sq.  ft. 

No.  of  planks  required  =  10206-f-llH  =  864 
Cost,  10206  sq.  ft.  at  5^.  per  ft.  =  £233  17«.  9d. 

(7) ...  Diameter  of  pond  =  250  yds. -5-3-1416 

=  79-577  yds. 

(8)...  10ift.x9fl.x3Jft.  =  315cu.  ft. 

=  11  CO.  yds.  18  ciu  ft. 

(9)...  Area  of  field  =  2  ac.  3  ro.  1  per.  =  441  perches 


Length  of  side  =  a/441  =  21  perches  =  115^  yds. 


sq.  ft. 
(10) . . .     Area  of  two  sides,  6^  ft.  x  2|  ft.  x  2  =  33  J 
Area  of  two  ends,  3  J  ft.  x  2|  ft.  x  2  =  17| 
Area  of  bottom,      6|  ft.  x3|  ft.       =  20-^ 

71|f  sq.  ft. 
71M  X  6i  =  466tV  ll>-  =  ^  cwt.  18^  lb. 


412  E]^  TO  6BADUATED  EXEBCISES  Ql 

nxEEGisE  xrn. 

(1) ...      Areft  of  rectangle  =  50  yds.  x  30*96845  yds. 

=  1548-4225  sq.  yds. 


Side  of  sqiiare  =  \/ 1548-4225  =  39-35  yds. 

(2)...    Area  of  room  =  23f  ft.  x  19J  ft.  =  461J  sq.  ft. 

Area  of  1  yd.  carpeting  =  461^  sq.  ft.-*- 71  =  6^  sq.  ft. 
Width  of  carpeting  =  6^  sq.  ft.-nS  ft.  =  2^  ft.  =  2  ft.  2  in. 

ft.     '     " 
(3)...  17    8    4 

13    9    7 

230    0    4 
13    3    a    0 
10    3  10    4 


2)244    1  10  10    4 
Area  of  triangle  =  122ft.  0'  11"  5'"  2"" 

(4) . . .  121i  miles  =  641520  ft. 

641520  ft.  X  30i  ft.  =  19405980  sq.  ft.  =  445^  acrer 
445^  acres  at  £72  per  acre  =  £32076 

ft.   in. 
(5)...  22  10 

17    8 

40    6 
2 

Perimeter  of  room  cs    81  0 

Height  of  room...  =    10  4 

810  0 

27  0 

9)837    0 
Area  of  walls  as      93    0  sq.  yds. 


AKITHMETIC   AND   MENSURATION. 
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(6)...        6  ft.  4  in.  X  2  ft.  6  in.  X  2  in.  =  2||  cu.  ft. 

2ff  en.  ft.  at  16*.  6d.  per  cu.  ft.  =  £2  3«.  6^(£. 

(7)...     Area  of  bottom  =  7^  ft.  x3^  ft.  ^  2^  sq.  ft. 
Eequired  depth,  76  cti.  ft.-H23}  sq.  ft.  *=  8^  ft. 


(8)... 


(9)... 


ft.     ft.       ft. 
42  +  52  =  94 
J8i 

762 
282 
23i 


2)8595^ 


9)17971  sq.  ft. 
199|  sq.  yds. 


ZSift. 


ft.  -7854 

(45)2  _      225  sq.  yds. 

39270 
15708 
15708 

Area  of  pond  =  176*7150  sq.  yds. 


US 


(10)... 


128 

;?x;?x;:? 

2x2x2 

8 


188 

;?x;?x;? 

3  X  3  x.  3 
27 


EXEBGI8E  XVm, 

(1) . . .  60|fJ  sq.  yds.  =  548^^  sq.  ft. 

Length  of  room,  548}^  sq.  ft.-*-19f  ft.=:27j  ft.3=27  ft.  8  in. 
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(2) . . .  1260  2150  - 1250  =  900 

\^  2150-1400  =  750 

2)4300  2150-1650  =  500 

"2l50 

2150  X  900  X  750  x  500  =  725625000000 
a/ 725625000000  =  851836  sq.  links  =  8  ac.  2  ro.  2*9  po. 


(3)...    Area  of  room  =  35  ft.  x  24|  ft.  =  866J  sq.  ft. 
Area  of  1  yd.  carpeting  =  3  ft.  x  2;^  ft«  =  6|  sq.  ft. 
Carpeting  required  =  866J-5-6J  =  128J  yds. 
128 J  yds.  at  3«.  9d.  per  yd.  =  £24  Lf.  Sd. 

(4)... 51  sq.  ft.  6  sq.  in.  =  7350  sq.  in.       11  ft.  8  in. =140  in. 
Base  of  triangle  =  (7350-^140)  x  2  =  105  in. 


(5)... 


Hypotenuse  — 

a/140»+105« 

= 

a/1  9600 +11025 

= 

'v/30625 

= 

175  in.  =  14  ft.  7  in. 

ft 

13 

3 

in. 

6 

2 

40 
2 

6 
3 

Snr&ce  of  each  pillar  42 

9 
12 

9)513 

0 

Sor&ce  of  12  pillars      57     0  sq.  yds. 

57  sq.  yds.  at  6^.  per  sq.  yd.  =  £1  10«.  10^ 
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ft  sq.  ft. 

(6)...  (7-5)»  =  56-25 

•7854 

22500 
28125 
45000 
39375 

Area  of  circle  =  44178750  sq.  ft. 


(7)...         18  cu.  ft.  1664  cu.  in.  =  32768  cu.  in. 

Edge  of  cube  =  5/32768  =»  32  in.  =  2  ft.  8  in, 

ffc.    in. 


2 

8 

2 

8 

5 

4 

1 

9 

4 

7 

1 

4 
6 

Sur&ce  of  cube  =  42    8    0  =  42  sq.  ft.  96  sq.  in. 


(8)...      Diagonal  path  =  V(213«  +  (15975)« 


=  a/45369+25520-0625 


=  V70889  0625 

«  266-25  =  266i  yds. 

(9) . . .  2i  acres  =  12100  sq.  yds. 


Perimeter  of  field  =  a/12100  x  4  =  110  yds.  x4  =  440  yds. 

No.  of  hurdles  required,  440-1-2^  =  176 

176  hurdles  at  17«.  6d.  per  dozen  =  £12  16«.  8^. 
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(10)...     Bee  ^gure  ia  Exercise  XIL  (6) 


Perp.  of  triangle  =  V(13-5)«-(675)« 

=  v^l82-25 -45-5626 


=  \  136-6875 
=  11-69134  ft. 
Area  of  triangle  =  11*69134  ft.  x  6-75  ft. 

=  78-9165  sq.  ft. 

EXEBCI8JS  XTX. 

1) . . .  Area  of  floor,  79^  yds.  =  712  J  sq.  ft. 

.ength  of  room,  712^  sq.  ft.-i-22i  ft.  =  31§  ft.  =  31  ft.  8  in. 

yds.      yds.  in.  in.  sq.  in. 

2)...  Area  of  yard,  56^x47^  x=  2025x1710  =  3462750 
No.  of  stones  required  =  3462750-r225  =  15390 

t3)...  121  chains  =  12-5  cHains 

625 
250 
125 


10)156'25  sq.  chains 

15-625  ac. 
4 

2-500  ro. 
40 


20-000  po.        15  ac.  2  ro.  20  po. 

ft.  ft. 

(4)...  Area  of  walls  =  (24+19)  x2xl0  =  860  sq.  ft. 

Area  of  ceiling  =  24  ft.  x  19  ft.  =  456  sq.  ft. 

sq.  ft.   sq.  ft.      sq.  ft. 

860+456  =  1316  =  146|  sq.  yds. 
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yds      yds 
(5)...  Perimeter  of  ground,  (123  +  82)  x  2  =  410  yards 

yds.  yds 

Length  of  each  hurdle  =  4l6-i-180  =  2^  =  6  ft.  10  in. 


yds.     yds.      ft.  cii.  in. 

(6)...  Contents  of  stack  =  26x16^x17^  =  112266000 

Contents  of  each  brick  =  9  in.  x  4^  in.  x  3  in.  =  121^  cu.  in. 
No.  of  bricks  =  112266000-5-121^  =  924000 

(7)... Contents  of  each  plank,  13J  ft.  x  1 J  ft.  x  ift.=l|i  cu.  ft. 

34  lb.  6  oz.  =  34f  lb. 

cu.  ft.  cu.  ft.  lb. 

1      ;      1^x36     ::     34|     :     as 

9 

63    Z$    275       155926,,      ,  .      ,      .  «        a  lu  ^  i 
aj  =  — ,x??-x-3-  =  —^7 — lb.=ltonlcwt.  3qrs.01b.  54oz. 
^2     1        8  64  ^  « 

(8) . . .      Diameter  =  325-r31416  =  103-4504  yards 

(9)...     15  chains,  65  links  =  15*65  chains 
8      „      42      „    =  ^      „ 

3130 
6260 
12520 


2)1317730 

10)  65-8865    sq.  chains 

6-68865  EC. 
4 

2-35460  ro. 
_^ 40 

14-18400    6  ac.  2  ro.  14184  po. 

E  E 
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(10)...     7|  ft.x4J^  ft.x3J  ft.  =  117i|  CU.  ft. 

=  117  CU.  ft.  936  CU.  in. 


EXEB0I8E  XX. 

(l)...Tlie  complement  of  an  angle  is  its  deficiency  from  a  right 
angle. 

90°    O'    0"  90**    0'    0" 

67^  25^  45^^  25°  18^  34-45^^ 

Comp.  =  22°  34'  15"     Comp.  =  64*»  41'  25-55" 


(2)... The  supplement  of  an  angle  is  its  deficiency  from  two 
right  angles. 

180°    0'    0"  180°    0'    0" 

53°  15'  45"  125°  25'  36" 

Snpp.  =  126°  44'  15"    Supp.  =    54°  34'  24" 


(3)...  li  mile  =  2200  yds.         7  furlongs  =  1540  y4B. 
2200  yds.  X 1540  yds.  =  338800  sq.  yds.  =  700  acres 


irds       Tds  vds 

(4) . . .  Perimeter  of  rectangular  field  =  (625  +  289)  x  2 =1828 


Side  of  square  field  =  V625  x  289 


=  a/180625 

=  425  yards 

Perimeter  of  field  =  1700 


»» 


.%  the  perimeter  of  the  rectangular  .field  is  128  yards  more 

than  that  of  the  square  field. 
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ft.       ft.  sq.  ft. 

(5)...      Top  and  bottom  of  box  =  ^x^y2  =  37^ 

Two  sides  =  54x2|x2  =  26| 
Two  ends  =  3|x2|x2  =  17^ 
Quantity  of  board  required  =  81^  sq.  ft. 


yds. 
(6) . . .  Area  of  field  =  (420)«-t- 2 

==  88200  sq.  yds. 

=  18  ac.  35  po.  21 J  sq,  yds. 

(7) ...     By  Duodecimals : — 


ft 

in. 

22 

6 

1 

3 

22 

6 

5 

7 

6 

28 

1 

9 

6 

21     1     1     6  =  21  cu.  ft.  162  cu.  in. 

By  Vulgar  Fractions  : — 

ft.       ft.     ft  eu.  ft. 

22^x1^x1  =  Vxfxi  =  W  =  21y\cu.  ft. 

By  Decimal  Fractions : — 

22  ft.  6  in.  =  22-5  ft. 
1ft,  3  in.  =  1-25  ft. 

1125 
450 
225 

28125 
9in.'= 75  ft. 

140625 
196875 


21-09375  cu.  ft. 

E  E  2 


420 
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(oj .  •  •    ft. 

(150)» 


yds.    7854 
(50)«  =   2500 

3927000 
15708 


1963-5000  =  1963i  sq.  yds. 


(9)... 


Area  of  ring  =  (45+40)  x  (45-40)  x  7854 
=  85  ft.  X  5  ft.  X  7854 
=  425  sq.  ft.  X  7854 
=  333795  sq.  ft. 


yds.    ft.      in. 

(10)...250x8xl3i 

27 


yds.    fb.     in. 

880x9x18 
36 


bricks 
96000 


X 


X  = 


110  12      384 

^^(?)x^x^^xygp^ 

3 


=  506880  bricks 
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EXEB0I8E  XXI. 


(1)...  a 

ft.        in.  ft.      ft.  ft. 

ci=15- (10^x2)  =  15-1|  =  13i 


fL  ft. 

2  shelves,  each  18i  long  =  37 
2        „        „    13|long  =  26J 

Length  of  board  required  =  63^  fb. 


63iffc.x|fl.  =  55Asq.  ft. 
55 A  sq.  ft.  at  Sd.  per  sq.  ft.  =  £1  17«.  O^d. 


ft.  ft.  ft.         sq.ft.   sq.ft.  sq.ft.      sq.  ft. 

(2)...      (7y+my+i9y  =  49+72J+81  =  202J 


Side  of  required  square  =  v^202*25 

=  14-2214  ft. 


(3)...    Area  of  floor  =  18|  ft.  x  15  ft.  =  281^  sq.  ft. 
Area  of  1  yd.  carpeting  =  3  ft.  x  If  ft.  =  5f  sq.  ft. 
Carpeting  required  =  281J-f-5|-  =  50  yds. 
50  yds,  at  5«.  Sd.  per  yd.  =  £13  2«.  6d. 


(4)...  Length  of  ground  =  7^  ft.  x  42  =  304^  ft. 
Breadth  of  „  =  7^  ft.  x  26  =  188J  ft. 
Area  =  304J  ft.  x  188^  ft.  =  57398^  sq.  ft. 

=  1  acre  1  rood  10  per.  25  sq.  yds.  108  sq.  in. 
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(5) . . .  See  Euclid,  Book  I.  Prop,  xxxii.  Cor.  1. 

6  angles  of  hexagon +4  rt.  angles  =  12  rt.  angles 
6  angles  of  hexagon  =  8  rt.  angles 
each  angle  of  hexagon  =  ^  of  a  rt.  angle 

=  $of90*^ 
=  120** 

(6)...  1  acre  =  4840  sq.  jds. 


Diameter  of  pool  =  a/4840h-7864 


=  v^6162-4(>498599 
=  78-5013  yds. 

(7) ...     17^  miles  x  12  yds.  x  SJ  ft.  ==  677600  cii.  yds 
677600  en.  yds.  at  4^^.  per  cu.  yd.  =  £12705 

(8)...  Area  of  ellipse  =  25  ft.  x  18  ft.  x  7854 

=  450  sq.  ft.  X  -7864 
=  353-43  sq.  ft. 

in. 
(9) . . .     Horizontal  section  of  colnmn  =  (16)*  x  '7854 

=  256  sq.  in.  x  7854 

=  201-0624  sq.  in. 

Solidity  of  colnmn  =  2010624  sq.  in.  x  164  in. 

=  32974-2336  en.  in. 
=  19-0823  en.  ft. 
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ft    iiL    ft.  in.    ft.  in.    ft.    in.       ft    in. 

(10)...  7    8  +  7    8+6  10+5    9  =  27  11 

3    6 


83    9 
13  11    6 

97    8    6 

3 

16  =  293i  sq.  ft. 


293 


293i  sq.  ft.  at  Is.  9d.  per  ft.  =  £17  Is.  ll|d 


EXEB0I8E  XXn. 

ft.      in. 

(1)...  43|yd8.  =  131    3 

23  ft.  6  in. +20  ft.  10  in.  =    44    4 


5775 
43 

0 
9 

2)5818 

9 

9)2909 

4    6 

323  sq.  yds.  2  sq.  ft.  54  sq.  in. 


(2)... 


ft.   in.   ft.   in.    sq.ft. 

sq.in. 

5    3x4    5  =  23 

27 

4    6x3    8  =  16 

72 

Area  of  frame  =    6 

99 

6 ft.  din. 

4i-£t.  5ifv, 

.§ 

■§• 

ud 

oo 

< 

<l 

>* 

o 

(3)...  Area  of  window  =  7^  ft.  x4i  ft.  =  90  in.  x  54  in. 

=  4860  sq.  in. 

Area  of  each  qnarry  =  ^(6  x  4^)  =  13^  sq.  in. 
No.  of  quarries  required,  4860-i-13i  =  360 
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ft 

(4)...  Area  of  circle  =  (8*5)«  =  72*25  sq.  ft. 


Bedius  of  circle  =  V  72*25 -f- 3' 1416 


=  V22-99783549 
=  4*7956  ft. 

(5)...      Area  of  floor,  27^  ft.  x  21  ft.  =  577^  sq.  ft. 
Area  of  1  yd.  matting,  3  ft.  x  2|  ft.  =  7J  sq.  ft. 
Matting  required,  577^-f-7j  =  73^  yds. 
73^  yds.  at  Is.  3d.  per  yd.  =  £4  lis.  8d. 

ft   in. 
(6)...  6    3 

2    9 


12 

6 

4 

8 

3 

17 

2 

3 

1 

8 

17 

2 

3 

11 

5 

6 

28    7    9  =  28  cu,  ft.  1116  cu.  in. 


(7)... 


Area  of  walk  =  (26+18)  x  (26-18)  x  7854 

=  44  ft.  X  8  ft.  X  -7854 
=  276*4608  sq.  ft. 
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(8)...  Area  of  field  =  48400  sq.  yds. 


Side  of  field  =  V48400 
=  220  yds. 
Perimeter  of  field  =  220  yds.  x  4  =  880  yds. 
880  yds.  at  2$.  9d.  per  yd.  =  £121 


sq.  yds.  yds.     yds.  »,      d, 

(9)...        4840     :     220x136     ::     13    9     :     X 

165 

a,  =  ??^-^iJ,^^M  =  1012H  =  £4  4..  A;^. 


(10)... 

Area  of  taA)le=:5  fb.  6  in.  x  21  in.  =66  in.  x  21  in.  =1386  sq.  in. 

in. 

Area  of  each  circular  hole=:(10i)«  x  7854=86-59036  sq.  in. 

8Q.  in.  8Q.  in. 

Eemainder,  1386-(86-590'35x2)=1212-8193  sq.  in. 

=8*42236626  sq.ft. 


JEXEBGISE  XXm. 


(1)...  Side  of  square  =  a/80  x  45 

=  60  ft. 
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(2)...     22  ft.  8  in.  =  272  in.  17  ft.  =  204  in. 


Hypotenuse  of  triangle  =  v^2722+204» 


=  a/73984+41616 


=  ^115600 

=s  340  in.  =:  28  ft.  4  in. 


(3) ...     36  ft.  6  in.  =  438  in.        27  ft.  6  in.  =  330  in. 


Base  of  triangle  =  a/438«-330« 


=  a/191844-108900 


=  a/82944 

=  288  in.  =  24  ft. 


(4)...Perpendicular  of  triangle  =  a/(67-85)«-(40-7])» 


=  '/4603-6225- 1657-3041 


=  a/2946-3184 
=  54-28  ft. 

(5)... Perpendicular  of  triangle  =  a/ (4*25) «- (2-55)' 


=  a/18-0625-6-5025 


=  a/11-56 
s=  3*4  chainB 
Area  of  triangle  =  ^3-4  x  2*55) 

=  i(8-67) 
=  4*335  sq.  cliains 
s=  I  rood  29*36  poles 
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(6)...  50  105-50  =  55 

72  105-72  =  33 

88  105-88  =  17 


2)210 
105 


105x55x33x17  =  8239775 


Area  of  triangle  =  ^/3239775  =  1799-937498  sq,  ft. 


Side  of  square  =  v^l799-937498 

=  42-425  ft. 


(7)..-  2)126  ^3^^  ^  21 

DO 

63x21x21x21  =583443 


Area  of  triangle  =  ^/583443  =  763*8344  sq.  ft. 


(8) . . .        Area  of  ellipse  =  18*5  ft.  x  125  ft.  x  7854 

=  177-991275  sq.  ft. 


(9)...        Area  of  quadrant  =  ^  {(10-5)»  x  31416} 

=  :i  (346-3614) 
=  86-59035  sq.  ft. 
=  86  sq.  ft.  85  sq.  in. 


(10)... Area  of  mouth  of  shaft,  5*  x  "7854  =  19-635  sq.  ft. 
19-635  sq.  ft. x  180  ft.  =  35343  cu.  ft. 
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EXEB0I8E  XXir. 

(1)...     Area  of  walls  =  23  yds.  2  ft.  6  in.  x9  ft.  9  in. 

=  7li  ft.  X  9|  ft. 

=  697^  sq.  ft. 
Areaof  1yd.  paper  =  3ft.x22in.  =  Sft.xlfft.  =  5^ sq.ft. 
Paper  required,  697^-f-5i  =  126}  yds. 

(2)...  7i  acres  =  36300  sq.  yds. 


Length  of  side  of  field  =  \/ 36300  =  190-525  yds. 

(3)... See  Euclid,  Book  I.  Prop,  xxxii.  Cor.  1. 

« 

7  angles  of  heptagon +4!  rt.  angles  =  14  rt.  angles 
7  angles  of  heptagon  =s  10  rt.  angles 
Each  angle  of  heptagon  =  V^  of  a  rt.  angle 

=  V  of  ^O'* 
=  128^° 

in.     in. 
(4)...        33-^2f  =  12,  diameters  in  length  of  plate 

27^H-2|  =  10,  diameters  in  breadth  of  plate 

No.  of  circular  pieces  =  12  x  10  =  120 

(5). ..6  ft.  x4J  ft.  x3  ft.  =  81  cu.  ft.     (4J  ft.)»  =  9H  oa.  ft. 
cu.  ft.  cu.  ft.  t.  cwt.      cwt. 

81    :    9H    ::    5   6  =  105    :    x 

9 

1      729f    105       945       .         K  ,        iQ    _x  1^  11. 
a?  =  —  x^  X  -=-  =  -Q-  cwt.  =  5  tons  18  cwt.  14  lb. 


ABITHHBTIG  AND  MENSUBATIOK. 


429 


(6)...  Edge  of  cube  =  V 421-875  =  7-5  ft. 


ft 


Area  of  each  side  =  (7*5)*  =  56*25  =  56^  sq.  ft. 


in. 


(7)... Area  of  circle  =  (16)»x31416  =  804-2496  sq.  in. 


360^     :     27^    ::     804-2496 


sq.  in. 

60-31872,  area  of  sector 


(8)... 


124^. 


ft        ft. 

124  X 100 

108 X  84 


sq.  ft 

=  12400 
=    9072 

9)3328 


Area  of  walk  =      369  sq.  yds.  7  sq.  ft. 


(9)... Diameter  of  circle  =  11-^  inches 

The  diameter  of  the  circle  is  equal  to  a 
side  of  the  square. 

in.        in. 
Area  of  square  =  llj  x  Hi  =  132;J  sq.  in. 
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KET  TO  GBADUATBD   EXEBCISES  IN 


(10)... The  hexagon  consists  of  six  equi- 
lateral triangles,  the  side  of  each 
measuring  4|  feet 


Area  of  each  triangle  =  BD.  AJ) 


=  2-25  X  -/ (4-5)2 -(2-25)» 
=  2-25  X  \/15-1875 
=  2-25  X  3-8971 
=  8768475  sq.  ft. 
8-768475  X  6  =  52*61085  sq.  ft.,' area  of  hexagon 

JEXEEGI8E  XXV: 

(1)... Length  of  wall  =  (65  yds. +42  yds.)  x  2=  214  yds. 

8  ft.  9  in.  =  2^  yds. 
Surfiw5e  of  wall  =  214  yds.  x  2^^  yds.  =  624J  sq.  yds. 


(2)...     3  cu.  yds.  4  cu.  ft.  1224  cu.  in.  =  148104  cu.  in. 

3  ft.  8  in.  X  2  ft.  10  in.  =  44  in.  x  34  in.  =  1496  sq.  in. 

148104  cu.  in. -4-1496  sq.  in.  =  99  in.  k  8  ft.  3  in.,  length 

of  stone 


(3)... 


ft.     in. 
(2     8)» 

32» 

8x8x8 
512 


ft.      in. 

(3    8)» 
44« 

11x11x11 
1331 
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ft.      in.     ft.     in. 

(4)... Perimeter  of  room  =  (26    3  +  18    9)  x2  =  90  ft. 
Surface  of  walls  =  90  ft.  x  10^  ft.  =  945  sq.  ft. 
Length  of  paper  used,  12  yds.  x  14  =  168  yds.'  =  504  ft. 
Width  of  paper,  945  sq.  ft. ^504  ft.  =  1|  ft.  =  22^  in. 


yds.     ft.    in.  ft.        ft.         sq.  ft. 

(5)...     Area  of  floor  =794x2    4^  =  237^x2^  =  564^ 

=  564-0625  sq.  ft. 


Side  of  room  =  a/5640625  =  2375  ft.  =  23  ft.  9  in. 


(6)...  160  300-160  =  140 

190  300-190  =  110 

250  300-250=    50 

2)600 

300 

300  X 140  X 110  X  50  =  231000000 


Ajea=  ^231000000=15198  sq.  yds.=3  acres  678  sq.  yds. 
sq.  yds.  sq.  yds.  s,      d,         d, 

4840     :     15198     ::     12    6  =  150     :     X 
X  =  ^^^^^^^  =  ^n^h^,  =  £1 19«.  3^,c?. 


ft. 

(7)...     Area  of  table  =  (4i)«  x  7854  =  14-1862875  sq.  ft. 

(8)...CircTimference  of  circle  =  6^  ft.  x  2  x  31416  =  39*27  ft. 

ft.  ft. 

360^      :      22"^  30'     : :     3927      :      2-454375,  length  of  arc. 
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(9).. 


OA 

OB 
AB» 


7^  mi.  X  6  =  45  miles 
10  mi.  X  6  =  60  miles 


:  OAHOB« 
=  452+60« 
=  2026+3600 
=  5625 
•*•  AB  =  75  miles 

(10)...  Let  X  feet  =  a  side  of  the  square 

Then  (a;+3)  =  a  side  of  the  enlarged  square 

Now(«  +  3)»-«2=,81 

a5«+6a5+9-aj«  =  81 

6aj+9  =  81 

6x  =  72 

a;  =  12  feet,  side  of  square 


EXEBGI8E  XXVI, 

(1)... Capacity  of  cistern  =  2|  ft.  x 4J  ft.  x 2J  ft.  =  33|  en.  ft. 
Weight  of  water  =  62^  lb.  x  33f  =  2076t^  lb. 
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(2)... 


85»  X  6  =  36125  sq.  yds. 


V36125  =  190066 7  yds. 


(3)... 


40  in.  X  2^  in.  X IJ  in.  =  135  cu.  in. 
4}  oz.  X 135  =  594  oz.  =  37  lb.  2  oz. 


(4)...         I  of  a  mile  =  1100  yds. 

radius  of  circle  =b  1100-^6•2832  =  175-07  yds. 


(6)... 


Hypotenuse  of  triangle  =  v/33«  +  56« 


=  V1089H-H-3136 


=  V4225 
=  65  yds. 


(6)...BD,  the  diameter  of  the  circle 

=  ^ab«Tad» 


=  V2.AB^ 


=  ^2  X  (19})» 


=  V390-0625x2 


=  V  780-125 


=  >/ 27-9307  ft. 


(7)...Contents  of  each  step  =  7ift.xli  ft.  x|ft.  =  6-^cu.  ft. 

Contents  of  flight  =  6^  cu.  ft.  x  14  =  91|  cu.  ft. 

=  91  cu.  ft.  1512  cu.  in. 


(8)...  7i  miles  =  39600  ft. 

Circumference  of  wheel  =  39600  ft. -4-2640  =  15  ft. 
Diameter  =  15  ft.  ^3*1416  =  4*7746  ft. 

F  F 
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(9)...  Perimeter  of  room  =  (26^  ft.H-17i  ft.)  x2  =  85^  ft. 
Area  of  walls  =  85^  ft.  x  lOf  ft.  =  912  sq.  ft.  =  101  ^  sq.  yds. 
Area  of  ceiling  =  25^  ft.  x  17^  ft.  =  439|  sq.  ft.  =  48 J  sq.  yds. 

X      8,      a. 

101 J^  sq.  yds.  at  lO^d.  per  yd.  =  488 
48f  sq.  yds.  at  16d.  per  yd....  =  3     5     2 

£7  13  10 

(10)... See  Euclid,  Book  I.  Prop,  xxxii.  Cor.  1. 

8  angles  of  octagon +4  rt.  angles  =  16  rt.  angles 
8  angles  of  octagon  =  12  rt.  angles 
Each  angle  of  octagon  =  |^  rt.  angles 

=  I  of  90* 
=  135^ 


EXER0I8E  XXVn. 


(1)... 


ft. 

in. 

9 

9 

4 

2 

39 

0 

1 

7 

6 

Area  of  table  =  40     7     6  =  40f  sq.  ft. 
Cost,  40f  sq.  ft.  at  Is.  Sd.  per  ft.  =  ^^3  7«.  8j^d. 


ft. 

)... 

135 

47-65 +  32-85  =  80*4 

540 

1080 

2)10854-0 

9)  5427  sq. 

ft. 

Area  of 

trapezium 

=        603  sq. 

yds. 
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(8) . . .  Baae  of  triangle  =  \/61» -  60» 


=  ^/3721-3600 

=  ^/i2i 

=  11  feet 


(4>)... Length  of  rectangle  =  1691^  sq.  ft.-T-33  ft.  =  51^  ft. 


(5)...   Top  and  bottom,  5i  ft.  x  3|  ft.  x  2  =  39|  sq.  ft;. 
Two  sides,  6|  ft.  x  3^  ft.  x  2  =  34  J  sq.  ft. 

Two  ends,  3|  ft.  x  3}  ft.  x  2  =  24  J  sq.  ft. 

Board  required  =  97|^  sq.  ft. 


(6) .  ..Contents  of  stack,  30  ft.  x  18  ft.  x  10  ft.=5400  cu.  ft. 

=9331200  cu.  in. 

Contents  of  each  brick,  9  in.  x  4J  in.  x  3  in.  =  121 J  cu.  in. 
Nb.  of  bricks,  9331200-5- 121^  =  76800 

(7)...  34  cu.  ft.  567  cu.  in.  =  59319  cu.  in. 

Edge  of  cube  =  V693l9  =  39  in.  =  3  ft.  3  in. 

ft.    in. 
3     3 
3    3 

9    9 
9    9 


Area  of  each  side,  10     6     9 

6 

Area  of  6  sides,  63    4    6  s=  63  sq.  ft.  54  sq.  in. 

FF  2 
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(8)... Area  of  outer  circle  =;  25^  x  '7854 
Area  of  inner  circle  =  20^  x  '7854 

Area  of  walk  =  (25^-202)  x  '7854 

=  225  X  -7854 
=  176-715  sq.  ft. 
=  19-635  sq.  yds. 


yda.      ft. 
(9)... Diameter  of  tower  wnd  moat  =  28+  (14  x  2)  =  112  ft. 

Area  of  moat  =  (112  +  84)  x  (112-84)  x  -7854 

=  196  x  28  X  -7854 
=  4310-2753  sq.  ft. 
=  478-9194  sq.  yds. 

(10) ...  9i  ft.  X  6i  X  2^  ft.  =  136|  cubic  feet 

EXBBGISE  XXVIII. 

(1)...    3  angles  of  triangle  s=  180® 

4344° 

2)136-56** 


Eacli  equal  angle  contains     68-28**  =  68°  16'  48" 

60_ 

16^80' 
60 


48-00" 


(2)...       5  angles  of  pentagon  =  6  rt.  angles  =  540° 

5  +  7  +  8  +  11  +  14  =  45 


45  : 

5  : 

:  540°  : 

60° 

45  : 

:  7  : 

:  540°  : 

84° 

45  : 

:  8  : 

:  540**  : 

:   96° 

45  : 

:  11  : 

:  540°  : 

132° 

45  : 

:  14  : 

:  540** 

:  168° 
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ft.    m.     ft.       in.         ft.  '      " 

(S)...         5     9^+4     10f=10  8     3 

3  8 

32  0    9 

7  16 


2)39    2    3 


19^   r    li"=19sq.ft.85isq.m 

(4) . .  .Areaof  field  38  ac.  2  ro.  38  po,  10^  sq.  yds.  =187500  sq.  yds. 
Width  of  field  =  187500  sq.  yds.-H500  yds.  =  375  yds. 


Length  of  diagonal  pai^  =  a/500*H-375» 


=  -1/250000+ 140625 


=  a/390625 
S3  625  yds. 

(5)... Area  of  pliitfbifnl  43 J  yds.  x  14  yds.  =  609  sq.  yds. 

=  5481  sq.  ft. 

Area  of  each  plank  =  14J  ft.  x  ^  ft.  =  12^  sq.  ft 

No.  of  planks  required,  5481-r-12|^  =  432 

Cost,  5481  sq.  ft.  at  8^(7.  per  ft.  =  £194  2«.  ^d. 

(6)...     22i  ft.  X 19 J  ft.  =i  438 J  sq.  ft.  =  48|  sq.  yds. 
48 J  sq.  yds.  —  30  sq.  yds.  =  18|  sq.  yds. 
18|  sq.  yds.  of  matting  at  15c?.  per  yd.  =  £\  3«.  5;^. 

(7)...     £93  10«.-j-4«.  6<i.  =  4155  sq.  yds.  =  3740  sq.  ft. 

sq.  ft.         ft.  ft. 

Height  of  triangle  =  (3740-^-136)  x  2  =  27^x2  =  55  ft. 
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ft    io.  •  ft.    in.    ft.  in.         in.     in.     in.  cu.  in. 

(8)...     6    3x4    3x2  10  =  75x51x34  =  130050 

Capacity  of  cistern,  130050-I-277-274  =  469-0306  gallons 


ft.      ft.  ft. 

(9)... Diameter  of  onter  circle  =  15  +  (3x2)  =  21  =  7  yds. 

Area  of  walk  =  (7  +  5)  x  (7-5)  x -7854 

=  12x2x7854 

=  18-8496  sq.  yds. 

=  18  sq.  yds.  7*6464  sq.  ft. 


in. 


(10) . . .         Circumference  of  well  =  (34)«  x  -7854 

=  1156  x  -7854 
=  907-9224  sq.  in. 
=  6-305016  sq.  ft. 
6-305016  sq.  ft.  x  54-5  ft.  =  343-6234  cu.  ft. 


EXEB0I8E  XXIX. 

in.  in.  yds. 

(1)...  25    :     22    ::    162^    :    x 

11     13 

(2)...    6  ac.  3  ro.  30  po.  22^  sq.  yds.  =  33600  sq.  yds. 
Length  of  field  =  33600  sq.  yds.-^175  yds.  =  192  yds. 
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ft.   in.      ft.    in.      in.        in.         sq.  in.       sq.  yds. 

(3) . . .  Area  of  yard  45  10  x  26    8=550  x  320=1 76000= 135|4 

Area  of  each  stone  =  10  in.  x  8  in.  :=  80  sq.  in. 

No.  of  stones  required,  176000-*- 80  =  2200 

Cost,  135f|  sq.  yds.  at  2^.  3i.  per  yd.  =  £15  5«.  6^, 

(4) . .  .Area  of  floor,  8J  yds.  x  6^  yds. =56J  sq.  yds.=511|^  sq.  ft. 
Cost,  511|  sq.  ft.  at  10c?.  per  ft.  =  £21  6«.  O^d, 


(5)...  365  675-365  =  310 

450  675-450  =  225 

535  675-535  =  140 

2)1350 

675 

675  X  310  X  225  x  140  =  6591375000 


Area  of  field  =  >/6591375000  =  81186  sq.  Unks 

=  3  roods  9'89  perches 

ft. 
(6) . . .        Area  of  semicircle  =  ^  {(21i)»  x  31416} 

=  ^462-25  X  3-1416) 

=  i(1452-2046) 

=  726-1023  sq.  ft. 

(7) . . .  85  yds.  X  22i  yds.  x  35  ft.  =  9187^  cubic  yards 

ft.        ft.       ft.  cu.  ft. 

(8)...SoHdity,  14^xlf  xli  =  33^  =  33  cu.  ft.  396  ou.  in. 
Value,  33ii  cu.  ft.  at  2s.  8rf.  per  ft.  =  £4  Ss.  7^, 
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(9)...  Depth  of  box  =  VSf  =  V  V  =  f  ft.  =  18  in. 

ft.     ft. 
(10) . . .  Area  of  interior  surface  =  1 J  x  1]^  x  6 

s=  2^sq.  fb.x6 

=  13^  sq.  ft 

EXERCISE  XXX. 


(1)... 


ft. 

in. 

82 

6 

56 

3 

4620 

0 

20 

7 

6 

9)4640 

7 

6 

515f  sq.  jds. 
616f  sq.  yds.  at  3«.  Ad,  per  yd.  =  ;^85  18».  ^d. 

ft.  ft  ydM.      in.  yds.    in. 

(2)...       10^      :      Hi     ::     175x22^      :      ajx25 

X  =  (Hi  X 176  X  22^)  -  (lOi  X  25) 

^      15 

—  AJA  yds.  =  168|  yds. 

9 

sq.  ft.     ft 

(3) . . .       Perpendicular  of  triangle  =  (48^-^  8^)  x  2 

=  5f  ft.x2 
=  11^  ft.  =  136  in. 
Hypotennse  of  triangle  =  ^^136^  + 102^ 


=  V18496  + 10404 


=  ^/28900 

=  170  in.  «  14  ft  2  in. 
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(4)...  Major  axis  =  25  x  2  =  50  ft. 

Minor  axis  ==  18  x  2  =  36  ft. 

ft.     ft. 
Area  of  ellipse  =  50  x  36  x  7854 

=:  141372  sq.  ft. 

=  157-08  sq.  yds. 

(5) . . .  I  of  an  acre  =  3630  sq.  yds. 


Diameter  of  circle  =  \/3630-h7854 


=  a/4621-848739 
=  67-984  yds. 

(6)...K  1  represent  the  side  of  the  larger  field,  then  ^  will 
represent  the  side  of  the  smaller  field,  and  (^y  or  ^f 
its  area. 

10  ac.  3  ro.  36  per.  17  sq.  yds.  =  53136  sq.  yds. 

sq.  yds. 
Ji      :      1     ::     53136      :      area  of  larger  field 

1296  ,  , 

Area  =  ^x2f^  =  32400  =  6    2    31    2i 

ac.    TO.  per.  sq.  yds. 

10    3    36    17 
_6_2_31__2J 

Area  of  smaller  field,    4    15     14| 

ft.     ft.     ft. 
(7)...     Contents  of  block,  4J  x  IJ  x  1^  =  8^^  cu.  ft. 

lb.  lb.  cwt.  qps.  lb. 

Weight  =  leexStV  =  1417i  =  12    2  17i 
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ft      ft.  ft  yds. 

(8)...      Mean  width  =  (34+65)-^-2  =  49J  =  16^ 

f  of  a  mile  =  1100  yds. 

yds.       yds.  yds. 
Earth  removed  =  1100  x  16^  x  6  =  108900  cu.  yds. 


ft,      ft        so.  ft 

(9)...  Base  of  pyramid  =  4^x4^  =  20J 

SoHdity  =  ^(20^  sq.  ft.  x  12  ft.) 
=  i  ef  243  ou.  ft. 
=  81  cu.  ft. 


ft      ft.     ft         in.     in.     in.        eo.  in. 
(10)...  Capacity  of  box  =  5^x3^x2^  =  66x42x28  =  77616 


in.      in.     in. 
Space  required  for  each  book  10^  x  6  x  1|  =  llOJ  cu.  in. 

No.  of  books  =  77616-^-110J  =  704 


EXEBGISE  XXXL 

ft.     '      " 
(1)...  17-875  ft.  =  17  10    6 

10    4    6 


178    9    0 

5  11    6 

8  11 

3 

2)185    5    5 

3 

92/  8'   8''  7'"  6"" 
=  92  sq.  ft.  104f  sq.  in. 
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(2). ..30  ft.  4  in.  =  364  in.  22  ft.  9  in.  =  273  in. 


Diameter  of  parallelogram  =  V364*+273* 


=  -1/132496  +  74529 


=  '/207025 

=  455  in. 

=  37  ft.  11  in. 

(8)...  Width  of  field  =  ^1065«-852« 


=  VT134225-725904 


=  -v/ 408321 

=  639  links 

U.       H. 
Area  of  field  =  852  x  639  =  544428  sq.  links 

=  5  ac.  1  ro.  310848  po. 
(4)... See  figure  in  Exercise  X,  (7) 


Perpendicnlar  of  triangle  =  \/(52^)*— 42* 


=  '/2756-25-1764 


=  '/992'25 
=  31-5  ft. 

Area  of  triangle  =  31*5  ft.  x  42  ft. 

=  1323  sq.  ft. 
=  147  sq.  yds. 


(5)...  Breadth  of  street  =  V62«-48> 

=  V3844-2304 


=  '/1546 
=  39-2428  ft. 
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yds.    yds. 
(6) . . .     Perimeter  of  room  =  (6^ +4|)  x  2  =  22  yds. 

Area  of  walls  =  22  yds.  x  8|  yds.  =  11  sq.  yds.  =  693  sq.  ft. 

Area  of  1  piece  of  paper  =  3  ft.  x  If  ft.  x  12  =  ^^  sq.  ft. 

Quantity  of  paper  required,  693 -+-66  =  10-^  pieces 

10^  pieces  at  5^.  6(2.  per  piece  =  £2  Xli.  9(2. 

(7)... See  Euclid,  Book  I.  Proposition  zxxii.  Gor.  1. 

9  angles  of  nonagon+4  rt.  angles  =  18  rt.  angles 

9  angles  of  nonagon  =  14  rt.  angles 
Eacli  angle  of  nonagon  =  V  ^^  ^  ^*  &^^o 

=  Vof90** 

(8) . . .  See  Appendix,  page  1 79. 

Area  of  plantation  =  375*  x  -07968 

=  140625  sq.  yds.  x  -07958 

=  11190-9375  sq.  yds. 

=  2  ao.  1  ro.  9  po.  28^  sq.  yds. 

(9)...  8  cu.  ft.  =  5184  cu.  in. 

15  in.  X  \Z\  in.  =  202J  sq.  in. 
Length  required,  5184  cu.  in. -$-202^  sq.  in.  =  25f  in. 

(10)... Contents  of  stone,  6|  ft.  x  3^  ft.  x  2 J  ft.  =  46 A  cu.  fc 

Weight  of  stone,  156  lb.  x46^  =  7224i  lb. 

=  3  tons  4  cwt.  2  qrs.  Of  lb. 
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EXEBOISM  XXXIL 


(1)... 


2| 


2)12 
6 


6-5i  =  },  6-4  =  2, 

6xjx2x3i  =  29i 


Area  of  triangle  ^  a/29-25  =  54083  sq.  in. 


(2)...    Top  and  bottom,  4f  ft.  x 2^  ft.  x  2 

Two  sides 4|  ft.  x  2J  ft.  x  2 

Two  ends 2J  ft.  x2j  ft.  x2 

Quantity  of  tin  required 


23^  sq.  ft. 
21  sq.ft. 
jLli  sq.  ft. 

55-/^  sq.  ft. 


(3)... Cost  of  feitcing  eacli  side  of  larger  garden,  £1    2s. 
„  „  „        smaSer  garden,         15«. 


Eatio  of  sides,  22^ 

90 

10 

Batio  of  areas,  100 


15| 
63 
7 
49 


Gd. 
9d, 


(4) . .  .Surface  of  each  side=10  sq.  ft.  IJ  sq.  in.H-6=240J  sq.  in. 


Length  of  edge  =  A/240i  =  "^H^  =  ¥  =  l^i  i^- 

yds.    in.  ft.      ft. 

(5). ..Area  of  each  plank,  6^  x  10  =  18|  x  |  =  I5f  sq.  ft. 

Area  of  45  planks,  15  f  sq.  ft.  x45  =  703^  sq.  ft. 

•  Valne,  703^  sq.  ft.  at  Sd.  per  ft.  =  £23  8a.  9d. 


.fv 
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ft.        ft. 

(6)...  *^  Perimeter  of  room,  (18J+15)  x  2  =  67^  ft. 

^?krea  of  waUs,  Qn\  ft.  x  12|  ft.  =  860f  sq.  ft. 

•     860f  sq.  ft.  -i(860|-sq.  ft.)  =  717^  sq.  ft. 

Area  of  1  piece  of  paper,  3  ft.  x  l|ft.  X 12  =  &1\  sq.  ft. 
♦  Paper  reqmred,  717^-i-67J  =  lOf  pieces 

Cost,  lOf  pieces  at  7s.  6(2.  per  piece  =  £3  19«.  ^d. 


in.      m.     in. 
(7) . .  .Capacity  of  box,  6^  x  3^  x  2 J  x  324  =  14033^  cu.  in. 

Z\\  in.  X  22  in.  =  693  sq.  in. 

Required  depth,  14033^  cu.  in  h-693  sq.  in*  =  20^  in. 

(8) . . .  See  Appendix,  page  180 

ft. 
Snr&ce  of  sphere  =  (8-5)>  x  31416 

==  12-25  sq.  ft.  X  31416 

=  38^4846  sq.  ft. 


in. 

(9) . ..  Volume  of  sphere  =  (25)«  x  5236 

=  15625  on.  in.  X  -5236 
=  8181-25  cu.  in. 


(10)...        Diameter  of  sphere  =  y  335104-4- '5236 

=  V64000 
s=:40in. 
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EXEBGI8E  XXXIU. 


(1)...       Area  of  floor,  29^  ft.  x  23^  ft.  =  682^  sq.  ft.    i- 
Area  of  1  yd.  carpeting,  3  ft.  x  2^  ft.  =  7  sq.  ft. 

Carpeting  required,  682^-*- 7  ==97-^  yds. 
Cpst,  97i  yds.  at  Zs.  lOd.  per  yd.  =  ;gl8  13«.  9d. 


(2)... 


ft.      '     '' 
7-875  yds.  =  23    7    6 

16  10    ' 


378    0 
19    8 

0 
3 

2)397    8 

3 

9)198  10 

li 

22  sq.  yds.  121^  sq.  in. 

(3)... Circumference  of  wheel? 4  ft.  IJ  in.  x  3-1416 =12-9591  ft 
Distance  trayeUed,  12-9591  ft.  x  25000  =  107992-5  yds. 

=  61  mi.  632i  yds. 


(4)... 


27J  ac.  =  133100  sq.  yds. 


Length  of  diagonal  path  =  a/133100  x  2 

=  V266200 
=  515-9457  yds. 

11-625  mi. 


(5)...A0=  v/(ll-625)«+(15-5)J 


=  A/135140625+ 240-25 


=  a/375-390625 

=  19-375  miles 

s=  19  miles  3  ftu'longs 


'j. 
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.    (6)...    Area  of  yard,  £33  16a. -^2«.  M,  a=  300 J  sq.  yds. 
1  =  2704  sq.  ft. 

■9f  Length  of  Bide  =  '/2704  =  52  ft. 

/        (7)... Area  of  grass  plot  =  20  yds.  x  20  yds.  =  400  sq.  yds. 
Area  of  flower  bed  =  6^  x  '7854  =  28*2744  sq.  yds. 
400  sq.  yds. -28-2744  sq.  yds.  =  3717256  sq.  yds. 

k  B 


(8)...AB  =  65  yds. +  (8x2)  =  211 


211ft.x8ft.x2 
150ft.x8ft.  x2 

Area  of  paths .... 


3376  sq.  ft. 
2400  sq.  ft. 

5776  sq.  ft. 


Quantity  of  gravel  required  =  5776  sq.  ft.  x  ^  ft. 

=  962f  cu.  ft. 
=  35  CO.  yds.  17|  cm.  ft. 

ft.     ft.     ft. 
(9) . . .     Capacity  of  cistern,  5f  x  2|  x  3^  =  50^  cu.  ft. 

Weight  of  water,  1000  oz.  x  50^  =  50468J  oz. 

=  1  ton  8  cwt.  18  lb.  4f  oz. 


(10)...         Edge  of  cube  =  V 21952  =  28  in. 


in. 


Surface  of  box  =  (28)^+6 

=  784  sq.  in.  X  6 
=  4704  sq.  in. 
==  32f  sq.  ft. 
Cost  of  painting,  32f  sq.  ft.  at  2^d.  per  ft.  =  68.  1^. 
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«   1 


EXEBGI8E  XXXIV.  *  ^  ;i  v 

(1) ...     3  angles  of  triangle  =  180** 

Vcsriical  angle  =    40'9375^ 

2)139-0625^ 

Each  equal  angle  =    69-53125^  =  69**  31'  62-5" 

60_ 

31-87500' 
60 


52-50000" 


ch.  ch.  ch. 

(2)...  975+11-55  =  21-3 

14-8 

1704  . 
852 
213 


2)315-24 


10)157-62  sq.  chains 

15-762  ac.  =  15  ao.  3  ro.  192  po, 
4 

3048  ro. 
40 


1-920  po. 

(3)...  8  ch.  45  li.  =  8-45  chains 

1  chJ76  li+2  ch.  55  li.  =    4-3 

2535 
3380 

2)36-335 


10)18-1675  sq.  chains 

1-81675  ac.  =  1  ac.  3  ro.  10-68  po. 
4 


3-26700  ro. 
40 

10-68000  po. 
o  Q 
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(4) . . .       Hypotenuse  of  triangle  =  ^(27^)*+ 150* 


^760^25+22500 


-:  V23256-25 
=  152-5  in. 
==  12  ft.  8i  in. 

(5)... Area  of  6  floors,  18|  ft.  x  14f  ft.  x  6  =  1650  sq.  ft. 
Area  of  each  plank,  12^.  ft.  x  11  in.  =  11^^  sq.  ft. 
No.  of  planks  required,  1650^-11^  =  144 
Cost,  1650  sq.  ft.  at  8(i  per  sq.  ft.  *=  £65 

ft 
(6) . . .  Area  of  plot  =  (40)2  x  '7854 

=  1600  sq.  ft.  X  -7854 

=  1256-64  sq.  ft. 

=  139^^  sq.  yds. 

Cost,  139^  sq.  yds.  at  71^.  per.  yd.  =  £4  7a.  3^^. 

(7) . . .  7i  ft.  X  3f  ft.  =  26t^  sq.  ft. 

Depth  of  cistern,  87  cu.  ft.-5-26T^  sq*  ft.  =s:  3^  ffc. 

in. 
(8) . . .  Area  of  circle  =  (20)«  x  '7854 

=  400  sq.  in.  x  -7854 

=r  314-16  sq.  in. 

Capacity  of  hamper=314-16  sq.  in.  x  28in.=8796-48  c.  in. 

=  5  eft.  156-48  c.  in. 
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ft 


} 


(9)...  2i  3-2i  =  4 

2  3-2    =1 

JLi  3-H  =  4 

2)6 
3 

3xixlxli  =  2i 

Area  of  base  =  ^/2j  =  a/|  =  f  =  1^  sq.  ft. 
Solidity  of  prism  =  1-^  sq,  ft.  x  8^  ft.  =  12|  cu.  ft. 


(10)...  Capacity  of  cart,  80 in.  x  54  in.  x  24  in. =103680  cu.  in. 

Contents  of  each  slate,  16  in.  x  9  in.  x  -^  in.  =  27  cu.  in. 

No.  of  slates,  103680-^-27  =  3840 


EXERCISE  XXXV. 
(I)... See  Exercise  XX.  (1) 


90* 
44° 

0' 
18' 

0" 
32" 

90** 
63** 

0' 
26' 

0" 

38" 

.  =  45** 

41' 

28" 

Comp.  =  26^ 

33' 

22" 

180** 
72** 

0' 
25' 

0" 
16" 

180* 
110* 

0' 
46' 

0" 
33" 

Supp.  =  107*    34'    44"       Supp.  =    69*     13'    27'^ 


yds.    yds. 
(2)...Ai'ea  of  field  =  136  x  95  =  12920  sq.  yds. 

=  2  ac.  2  ro.  27  po.  S^  sq.  yds. 
f  of  an  acre  =  1  ro.  20  po. 

Area  of  remainder  ==  2  ac.  1  ro.    7  po  S^  sq.  yds. 

GO  2 
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(3)... 


124-5 
97-5 

86-5 

2)308-5 


154-25-124-5  =  29*75 
154-25-  97-5  =  56-75 
154-25-  86-5  =  6775 


154-25 
154-25  X  29-75  X  56-75x67-75  =  17643604*26171875 


Area  of  field  =  '/17643604-261 71875  =  42004295  sq.  yds. 


(4) 


ft.       ft. 
..20ixl6i 


£     3,     d,       d, 

7    8    6=1782 


ft.       ft. 
:     27| X  21J 

QB  =  (27f  X  21J  X 1782)  -^  (20\  x  16^) 

2 
37  ?^ 


=  >Wx^xffl 


x£ 


?;  n 


=  3182(i.  =  £13  5«.  Id. 


IfL  din. 


ft.    in.       in. 

«0 

(5)...    7    6  xl3i 

6    4Jxl3|x2 

22|$  sq.  ft.  X  4  = 

sq.  ft, 

22M 


X 


(6) . . .        Area  of  oval  =  125  yds.  x  75  yds  x  '7854 

=  9375  sq.  yds.  x  -7854 
=  7363-125  sq.  yds. 
=  73631  sq.  yds. 

(7)...  8  ft.  x4i  ft.  x3J  ft.  =  117  cu.  ft.  =  202176  cu.  in. 
Capacity  of  cistern,  202176-5-277*274  =  729*1559  gaUons. 


I. 
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(8) . . .  See  Appendix,  page  180. 

Area  of  mound  ==  i(20>  x  3-1416) 

=  i(400  X  3-1416) 
=  ^(1256-64) 
=  628-32  sq.  ft. 


(9) . . .  Silk  required  =  25«  x  3-1416 

=  625  sq.  ft.  X  3-1416 
=  1963-5  sq.  ft. 
=  218|  sq.  yds. 

Gas  Irequired  =  25»  x  -5236 

=  15625  en.  ft.  x  -5236 
=r  8181J  cu.  ft. 


ft. 
(10)...      Area  of  month  of  well  =  (3^)*  x  '7854 

=  12-25  sq.  ft.  X  -7854 

=  9-62115  sq.  ft. 

9-62115  sq.  ft.  X 180  ft.  =  1731-807  cu.  ft. 


EXEBGI8B  XXXVI. 

(1)...  55  yds.  X  34  yds.  =  1870  sq.  yds. 

(55+18)  X  (34+15)  =  73  yds.  x49  yds.  =  3577  sq.  yds. 
3577  sq.  yds.— 1870  sq.  yds.  =  1707  sq.  yds. 
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(2)...        Slant  hwgM  of  roof  /         -§ 


=  '/Sa^  (375)2 
=  ^25  +  140625 


0 
0 

0 
0 

5  yOS, 

09 


=  \/39-0625 

=  6-25  =  6i  yds. 

Area  of  roof  =  12  yds.  x  6J  yds.  =  75  sq.  yds.        ' 

(B) . . .  Let  5as  =  length  of  room,  in  feet 

then  4(9  =  breadth    „  ,, 

and  2aj  =  height      „  n        ^ 

5i»x4»x2»  =:40aj«  =  5000 

/.  aj»  =  125 

and  a;  =  5 
Hence,  length  of  room  =  5a;  =  25  feet 
breadth      ,,      «  4»  «  20    ^ 
height        „      =  2aj  =  10    „ 
Area  of  floor  =»  25  ft.  x  20  ft.  =  500  sq.  ft. 
Cost  of  carpet,  500  sq.  ft.  at  4».  Qd.  per  sq.  yd.  *=  £12  10*. 

ft.     ft. 
(4)...     Perimeter  of  room  =  (25  +  20)  x2  «n  90  ft. 

Area  of  walls,  90  ft.  x  10  ft.  =  900  sq.  ft.  =  100  sq.  yds. 
Area  of  1  piece  of  paper  =  3  ft.  x  2^  ft.  X 12  =  81  sq.  ft. 

b:  9  sq.  yds. 
Paper  reqnired,  100-!- 9  =  11^  pieces 
Cost,  11^  pieces  at  6«.  6(2.  per  piece  =  £Z  128.  2§{|. 
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ft.       ft. 

(6)...       Mean  width  of  ditch  =  K^HH)  =  3  ft. 

2160  ft.  X  3  ft.  X  2  ft.  =  12960  cu.  ft.  =  480  cu.  yds. 

{jftch  laJK)urer  digs  8  cu.  yds.  x  6  =  :^  cu.  yds.  in  the  week 
No.  of  labourers  required,  480-5-48  =  10 

(6)...     10  angles  of  decagon +4  rt.  angles  =  20  rt.  angles 

10  angles  of  deeagom  bb  16  rt.  angles 
Each  angle  of  decagon  b=  I  of  a  rt.  angle 

=  I  of  90° 
=  144° 

(7)...     Area  of  grass  plot  =  20  yds.  x  15  yds.  =  300  sq.  yds. 

Area  of  flower-bed  =»  16  ft.  x  12  ft.  X  7854 

=  192  sq.  ft.  x -7854 

=  150-7968  sq.  ft. 

=  16-7552  sq.  yds. 

300  sq.  yds. -16-7552  sq.  yds.  =  283-2448  sq.  yds. 

ff        ^  ft*        ^ 

(8) . . .     Area  of  walk  «  (20^ + 13^)  x  (20^-13^)  x  -7854 

5=  34  ft.  X  7  ft.  X  -7854 

=  238  sq.  ft.  X -7854 

=  186-9252  sq.  ft. 

ft. 
(9)...  Section  of  pillar  ==  (d^y  x  -07958 

t=z  9-765625  sq-.  ft.  x -07958 

=  -7771484375  sq.  ft. 

Contents  of  pillar  «  -7771484375  sq.  ft.  x  16  ft. 

s=  12-434375  cu.  ft. 

^12  cu.  ft.  750f  cu.  in. 
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(10)... 


cu.  m. 

1728 
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Contents  of  ball  =  28  x  -5236 

=  4-1888  cu.  in. 


cu.  in. 

4-1888 


oz. 
1825 


oz. 


4-4239,  weight  of  ball 


EXEEGI8B  XXXVn. 

(1)...         24  ao.  26  per.  17^  sq.  yds.  =  116964  sq.  yds. 
Lengtli  of  side  of  field  =  v^ll6964  =  342  yds. 


(2)... 


ft.  '  " 
19  8  6 
13    7  10 


256 

2    6 

11 

5  11     6 

1 

4    5    1 

269ffc.  (y  10"  7'"  =  269  sq.  ft.  10^3^  sq.  in. 


(3) . . .         2 J  miles  =  4840  yds. 


1|  mile  =  3080  yds. 


No.ofa<.res  =  »i|280  =  3080 


(4)... 


BD  =  v'ABa-AD^ 


=  -•85»-84> 


=  V7225-7056 


B  D   O 


(5)... 


=  ^169 
=  13  yds. 

Area  of  triangle  =  84  yds.  x  13  yds.  =  1092  sq.  yds. 

in. 
Superficies  of  cube  =  (13^)*  x  6 

=  182J  sq.  in.  X  6 

=  1093i  sq.  in. 

s=  7  sq.  ft.  85^  sq.  in. 


(6)... 


ABITHMETIC   AND   MENSUBATION. 

Area  of  ground  =  125^  ft.  x  109^  ft. 

=  13742^  sq.  ft;, 
a-s  1526^  sq.  yds. 
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sq.  yds.  sq.  yd.  £       ».     d.        a, 

152eH      :      1     ::     229    0    9=4580}     :     cost  per  sq.  yd. 


Cost  per  sq.  yd.  = 


=  3  shillings 


(7)... 


OA  =  8i  mi.  x20  =  165  mi. 
OB  =  11  mi.  X  20  =  220  mi. 


AB  =  -v/OAa+OB* 
=.  -v/165>+22'05 


=  ^/27225+ 48400 


=  V 75625 
=  275  miles 
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(8)...     Area  of  ring  =  (29-5+25-5)  x  (29"5-25-5)  x  7854 

=  55  ft.  X  4  ft.  X  7854 
=  220  sq.  ft.  X  7854 

=  172788  sq.  ft. 

■•  . 

(9) . . .        Area  of  circle  =  25^  X  81416 

=  625  sq.  ft.  X  3-1416 
=  1963*5  sq.  ft. 

360*'      :     66""    ::     1963-5      :      359-975,  area  of  sector 

(10) ...     Area  of  circular  end  =  64«  x  "07958 

^  4096  sq.  in.  x  '07958 
^  325-95968  sq.  in. 

Contents  of  roller  =  325-95968  sq.  in.  x  78  in. 

=  25424-85504  cu.  in. 
=  14  cu.  ft.  1232-85504  cu.  in. 


uxuBOJSJBJ  xxxvni 

(1)...         16  acres,  30  perches  =  161 '875  sq.  chains 
Breadth  of  field  =  161*875  sq.  ch.-*.17*5  ch.  =  9*25  chains 

in.        in. 
(2) . . .       Mean  width  of  plank  «;  ^(16^ + lOJ)  =  13^  in. 

Area  of  plank=17i  ft.  x  1^  ft.= 19||  sq.  ft.=19  sq.  ft.  99  sq.  in. 

Value  19H  sq.  ft.  at  8d.  per  ft.  =  13«.  l^d. 


ASITHHIiTIC    AXm  KBNSITBATIOH. 


(3)... 


ft. 

in. 

13 

8 

13 

8 
8 

177 

9 

1 

4 

l86 

9 

4 

ft. 

in. 

16 

0 

11 

5 

176 

0 

6 

s 

182    8 


ft. 


if 


Area  of  square       186      9     4 
do.  of  parall*       182      8 

The  square  is  the  larger  by    4fb.  1'   4"  =  4  sq.  ft.  16  sq.  in. 


(4) . . .     Area  of  floor  =  5$^  ft.  x  26^  ft.  =  1456f  sq.  ft. 
Area  of  1  yd.  matting  =  ,3  ft.  x  2f  ft.  =  7 J  sq.  ft. 
Matting  required  1456^-8-7^  =  185  yds. 
Cost,  185  yds.  of  matting,  at  Is.  6d,  per  yd.  =  £13  17«.  6d, 


(5) . . .  Area  of  circle  =  55«  x  -07958 

=  3025  sq.  in.  x  -07958 
=  240-7295  sq.in. 

Side  of  square  =  V 240-7295  =  15-5154  in. 


(6) . . .     Base  of  triangle  =5  (40  sq.  yds.-^40  ft.)  x  2 

=  (360sq.  ft.-^40ft.)x2 
==  9ft.x2  =  18ft. 

Each  equal  side  =  vW+9^ 


=  a/1600+81 


=  v^1681 
=  41  ft. 


r 


460  KXT  TO  &BABUAXBD  BXXBCISB8  IK 


B 


27 

S9-27  =  32 

39 

59-39  =  20 

52 

69-62=    7 

2)118 
69 


59x32x20x7  =  264320 


Area  of  triangle  ABC  =  ^/ 264320  =  5141206  sq.  ft. 

26  60-25  =  36 

43  60-43  =  17 

52  60-62  =    8 


2)120 


60 

60x36x17x8  =  286600 

Area  of  iaiangle  ACD  =  a/286600  =  534-4165  sq.  ft. 

614-1206 
634'4156 

Area  of  trapezium  ABCDA  =  1048-6361  sq.  ft. 

(8) . . .        Area  of  semicircle  =  i(66«  x  31416) 

=  i(4225  sq.  ft.  x  31416) 
=  ^(13273-26  sq.  ft.) 
=  6636-63  sq.  ft. 
s=  737  sq.  yds.  363  sq.  ft. 


ABITHHETIC   AND   MENSUKATION.  461 

(9) . . .        Area  of  bottom  of  cistern 

s=»  7  ft.  9  in.  x3  ft.  9  in.  =  93  in.  x45  in.  =  4185  sq.  in. 

Capacity  =  277^  cu.  in.  x  540  =  149715  cu.  in. 

Depth  =  149715  cu.  in.-*-4185  sq.  in,  =  35fJ  in. 

(10)...     See  Appendix,  page  180. 

Area  of  base  of  cone  =  33*  x  "07958 

=  1089  sq.  ft.  X  -07958 
«=  86-66262  sq.  ft. 

SoKdity  of  cone  =  |(86-66262  sq.  ft.  x  35  ft.) 

=  i(30331917  cu.  ft.) 
«  1011-0639  cu.  ft. 

EXEBOISE  XXXIX. 

(1)...  42-4ie<>  =  42tV  =     42«    25' 

63-8S°  =  63f°    =     63^    50^ 

106^    15' 
180»-106^  15'  ==  73^  45' 

(2) . . .        2725  links  x  2725  links  >-  7425625  sq.  links 

=  74  ac.  1  ro.  1  po. 
Value,  74  ac.  1  ro,  1  po.  at  £84  per  acre  =  £6237  10«.  6d. 

(3)...  29-375+21-3125  «  50-6875 

17-6 

3041250 
3548125 
506875 


2)892-10000 


Area  of  trapezoid  s      446*05        =  446^  sq.  ft. 
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(4)...                        23  48-23  «  25 

29  48-29  =  19 

44  48-44=    4 

2)96 

48 

48x25x19x4  =  91200 


Area  of  scalene  triangle  =  >v/91200  =  301-993  sq.  ft. 
Side  of  equilateral  triangle  =  32  fb.  48-32  =  16 

48  X 16  X 16  X 16  =  196608 


Area  of  equilateral  triangle  =  \/196608  =  443*405  sq.  ft. 

443-405 
301-993 
The  equilateral  triangle  is  larger  by  141*412  sq.  ft. 

ft.        ft.  ft.  in. 

(5)...     Perimeter  of  room  =(18^  + 15^)  x  2  =  67^  =  810 

Area  of  walls  =  810  in.  x  112  in.  =  90720  sq.  in. 

Area  of  each  stamp  =  |^  in.  x  f  in.  s=  |-^  of  a  sq.  in. 

No.  of  stamps  required  ==  90720-*-fi  =  138240 


ft.      ft.         ft.      ft. 
(6)...        Area  of  ring  =  (33+28)  x  (33-28)  x  -7854 

=  61  ft.  X  5  ft.  X -7854 

=  305  sq.  ft.  X  -7854 

=  239-547  sq.  ft. 

(7) . . .     Area  of  drawing-room  floor  =  26  J  ft.  x  23  ft. 

=  603|  sq.  ft. 
Area  of  dining-room  floor  =  31^  ft.  x  19^  ft. 

=  603f  sq.  ft. 
Area  of  both  floors,  1207-^  sq.  ft. 
Area  of  1  yd.  carpeting  =  3  ft.  x  1^  ft.  =  5|  sq.  ft. 
Carpeting  required,  1207^-5- 5|  =  210  yds. 
Cost,  210  yds.  carpeting,  at  4*.  lid.  per  yd.  =  £51  12s.  Qd. 
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(8)... 


AC  =  61  in. 


BC  =  11  in. 


AB  =  v'AC^-BC^ 


=  VCl^-lP 


,/3721-121 


=  ^/3600  A  .  B 

=  60  in.  =  6  ft. 

ft.     ft. 
(9) . . .  Mean  depth  =  ^(6^ + 2^)  =  4^  ft. 

.    40  yds.  X 12  yds.  x  4^  ft.  =  1440  in.  x432  in.  x  54  in. 

=  83592320  cu,  in. 
38592320-7-277-274  =  1211520734  gallons 
(10)... 


A  B 

AB  =  40  yds.  =  120  ft.     BO  =  6ift.-2ift.  =  4ft. 


Length  of  sloping  bottom  =  v'120*-}-4* 


s=  v'14400  +  16 


=  V14416 
=  120-066  ft. 

Area  of  bottom  r*  120*066  ft.  x  36  ft.  ==  4322-376  sq.  ft. 

=  480-264  sq.  yds. 
480^  sq.  yds.  at  3«.  per  yd.  =  £72  0«.  Od, 


EXEBGT8E  XL. 

(1).. 
Altitude  of  triangle  =  (104  sq.  ft.  4  sq.  in.-j-l?  ft.  10  in.)  x  2 

=  (14980  sq.  in. -$-214  in.)  x  2 

=  70  in.  X  2 

=  140  in.  =  11  ft.  8  in. 


r 
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(2)... Perpendicular  height  of  triangle 

=  V1062-56* 


=  V 11236 -3136 


=  a/8100 
=  90  yds. 

Area  of  triangle  =  ^(56  yds.  x  90  yds.) 

=  i(5040  sq.  yds.) 
=  2520  sq.  yds. 

(3)...     5  ac.  2  ro.  36  per.  26  sq.  yds.  =  27735  sq.  yds. 

Let  5aj  =  length  of  field,  in  yards 
and  3a;  =:  breadth  of    „  „ 

Then,  area  =  15aj^  =  27735 

««  =  1849 
»==43 

Hence,  Length  of  field  =  5a;  =  215  yds. 
Breadth  of    „   =  3a;  =  129  yds. 

(4)...     6  ac.  3  ro.  3  per.  7^  sq.  yds.  =  32768  sq.  yds. 

Length  of  diagonal  path  =  a/32768  x  2 

.     =  V65536 
=  256  yds 


(5)... Area  of  floor 

=:  (19f  ft. xl6i ft.)  +  (5J  ft. xli  ft. x2) 
=  324isq.  ft.  +  16sq.  ft. 
=  340i  sq.  ft. 
=  37f  sq.  yds 
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(6) . .  .Area  of  parallelogram  ABCD 

=:  35  ft.  X 12  ft.  =  420  sq.  ft. 

Area  of  semicirctilar  top 
=  ^(122  X  -7854) 
=  1(144  sq.  ft.  X  -7854) 
=  i(113-0976  sq.  ft.) 
=  56-5488  sq.  ft. 

420 
56-5488 

Area  of  window  =  476-5488  sq.  ft. 


12/fr. 


(7)... 


Circnmference  of  circle  =  27-875  ft.  x  2  x  3-1416 

=  1751442  ft. 


360* 


43^  52'  30" 


ft. 
1751442 


ft. 
21-345699375 


(8)... 


ft.      in. 

(2    10i)» 

(my 

27 


ft.     in. 

(3    10)3 
(46)3 
43 
64 


lb.  lb.  cu.  ft.         cu.  ft;. 

(9)...  168|    :    560    ::    i    :    3^*^ 

Contents  of  block  =  3t*^  cu.  ft.  =  3  cu.  ft.  550|  cu.  in. 


(10)...  1  cu.  ft.  of  gunpowder  weighs  932  oz.  =  58^  lb. 
Capacity  of  box,  2f  ft.  x  1^  ft.  x  l,fe  ft.  =  6^  cu.  ft. 
Weight  of  gunpowder,  58^  lb.  x  5^  =  320|  lb. 

H  H 
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EXEBCI8E  XLL 
(1) .. .  Area  of  parallelogram,  980  sq.  fb.  28  sq.  in. =141148  sq.  in. 

I 

Let  2x  =  the  length,  in  inches 
and  4a  =3  the  breadth        „ 
Then,  area  =  28a;>  =  141148 

»«  =  5041 
«  =  71 
Hence,  the  length  =  71  x  7  =  497  in.  =  41  ft.  6  in. 
the  breadth  «=  71  x4  =  284  in.  =  23  ft.  8  in. 

(2)...       Let  20fl;  s=i  the  base  of  the  triangle,  in  feet 
and  21i9  =  the  perpendicular    „  „ 

Then,  area  =  i(20ajx21aj)  =  210aj> 
210aj*  =  583^  sq.  yds.  =  6250  sq.  ft. 

»»  =  25 
and  a;  =  5 
Hence,  Base  of  triangle  =  5  x  20  =  100  ft. 
Perpendicnlar      =  5  x  21  =  105  ft. 


Hypotenuse       =  '/100»+105« 


=  V10000+ 11025 


=  V21025 
=  145  ft. 

(3)...  165  square  miles  ■■  105600  acres 
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(4i) ,  • .  Side  of  required  square 


\ 


=  ^/324+606-25  + 576 


=  %/1406-25 

=  37-5  =?;  37i  yds. 

(5)... Perimeter  of  room  =  (27^  ft. +  20 J  ft.)  x2  =  95^  ft. 
Area  of  walls  =  95J  ft.  x  11  ft.  =  1048f  sq.  ft. 
Area  of  1  piece  of  paper  =  8  ft.  x  If  ft,  x  12  =s  6Q  sq.  ft. 
Paper  required,  1048f-s- 66  =  15f  pieces 

(6)... Circumference  of  circle=86  ft.  x2x31416= 534072  ft. 

=178y|7yd8. 
Cost  of  fencing,  178y|-y  yds.  at  Ibd,  per  yd.  =  £11  28,  6^^d, 


(7)..,  Area  of  circle  =  10«  x  31416 

=  100  sq.  in.  x  31416 
=  31416  sq.  in. 

sq.  in.  sq.  in. 

360^      :      5r  45'     ::     314-16      :      45I6O5,  area  of  sector 


(8)...l  cubic  foot  of  the  marble  weighs  2700  02.  =  168|  lb. 
Contents  of  block,  4f  ft.  x  If  ft.  x  1^  ft.  =  11^^^  cu.  ft. 

Weight  of  block  =  168|  lb.  x  ll^iV  =  1869 A  lb. 

=  16cwt.  2qr8.21/jlb. 

HH   2 
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(9) . . .     Contents  of  stack  =  10§  yds.  x  7^  yds.  x  7 J  ft. 

=  384  in.  X  264  in.  x  88  in. 

=  8921088  on.  in. 
Contents  of  each  stone,  8921088  cu.  in. -4- 14724  =  512  cu.  in. 


3 


>/  512  =  8,  •'•  each  stone  is  a  cube  of  8  inches 

(10)...         Area  of  mouth  of  weU  ==  (4)^  x  7854 

=  18-0625  sq.  ft.  x  7854 
=  14-1862875  sq.  ft. 
14-1862875  sq.  ft.  x  330  ft.  =  4681 474875  cu.  ft. 


UXEBGI8E  XLU, 

(1) . . .     Area  of  parallelogram  =  250  yds.  x  55-225  yds. 

=  13806-25  sq.  yds. 


Side  of  square  =  ^/13806-25  =  117*5  yds.  =  117^  yds. 

1  *  1*  1* 

(2) ...  Area  of  field  =  i(1045  + 1275)  x  775 

=  i(2320  H.  X  775  H.) 

=  Kl 5^98000  sq.  li.) 

=  899000  sq.  li. 

=  8  ac.  3  ro.  38*4  po. 

(3)...  20000  acres  t=  96800000'  sq.  yds. 

23  miles  =  40480  yds. 

Average  breadth  =  96800000  sq.  yds. -^  40480  yds. 

=  2391^  yds. 
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(4)...        Let  8a;  =  the  base  of  the  triangle,  in  inches 
and  15aj  =:  the  perpendicular  of  „  „ 


Then,  the  hypotenuse  =  \/(&»)«  +  (15aj)« 


=  ^/64a5«+225aj« 


==  >v/289«2 
=  17x 
Now,  17aj  =  19  ft.  10  in.  =  238  in. 
/.  «  =  14 
Hence,  the  base  of  the  triangle  =  14  in.  x   8  »=  9  ft.  4  in. 
And  the  perpendicular      „         =£  14  in.  x  15  =  17  ft.  6  in. 

ft.    in. 

17    6 

9    4 


157    6 
5  10 

2)163    4 

Area  of  triangle  =        81     8  =  81  sq.  ft.  96  sq.  in. 

ft.  •     ft. 
(5)...     Perimeter  of  room  =  (28 +  22 J)  x  2  =  101  ft. 

Area  of  walls  =  101  ft.  x  1 0  ft.  =  1010  sq.  ft. 

Area  of  ceiling  =  28  ft.  x  22^  ft.  =  630  sq.  ft. 

Area  of  two  windows  =  7  ft.  x  4  ft.  x  2  ft.  s  56  sq.  ft. 

Area  of  door  =  7^  ft.  x  4^  ft.  =  31^  sq.  ft. 

Area  of  fireplace  =  5  ft.  x  5  ft.  =  25  sq.  ft. 

1010  sq.  ft. +  630  sq.  ft.=1640  sq.  ft. 
56sq.ft.  +  31isq.ft.  +  25sq.ft.=J12i  sq.  ft. 

Area  of  painting=:lo27j  sq.  ft.  =  169J  sq.  yds. 
Cost,  169|  sq»  yds.  at  8d,  per  sq.  yd.  =  £5  Ids.  2d. 
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(6)...  Area  of  floor  =  630  sq.  ft. 

Area  of  1  yd.  of  carpeting  =  3  ft.  x  2^  ft.  =  6|  sq.  ft. 
Garpeting  reqiiiredy  630-*- 6|  =  93 J  yds. 

Cost,  93^  yds.  of  carpeting,  at  49.  3cZ.  per  yd.  =  £19  168.  Sd, 


in.    '  iB.      in. 


(7)... Contents  of  block  =  64  x 44 x 30^  =  85184  ca.  in. 
The  edge  of  a  cube  of  eqnal  Yolnme 


a 


=  V85184  =  44  in.  =  3  ft.  8  in. 

(8)...  37imi.  =  66000  yds. 

Mean  width  of  canal  =  ^(18+ 16)  =  17  yds. 
66000  yds.  x  17  yds.  x  2^  yds.  =  2618000  en.  yds. 
Cost  of  excavatingy  2618000  ca.  yds.  at  7^.  per  en.  yd. 

=  £81812  10«. 


(9) . . .       Radios  of  flower-bed  =  >/(45  x  2)-^3•1416 


==  a/28-647822 
=  5-352  ft. 

(10)...  8  12-8  =  4 

3 

2)24  12x4x4x4=768 

12 

Area  of  base  =   a/768  =  27*7128  sq.  ft. 

SoHdity  of  pyramid  =r  ^(277128  sq.  ft.  x  13^  ft.) 

=  i(374-1228  on.  ft.) 
=  124-7076  en.  ft. 
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EXEBCI8E  XLTIL 

(1)...         £1124  lU-4-2*.  lOd.  =  269892d,-^S4d. 

=  7938,  No.  sq.  yds. 

Let  X  s=  the  breadth  of  the  gronnd,  in  yds. 
and  2x  =  the  length  „  „  „ 

The  area  =  2a'»  =  7938 

af«  ==  3969 
a;   =  63 

Hence,  the  breadth  =  63  yds.  and  the  length  =  126  yds. 


(2)... 


11 


U 


Ir.  mi.  Eng.  mi. 

137^     :     X 


7      399 

;;  1    ?? 

16 


2793 
16 


mi.  B  174  mi  4  fur.  110  yds. 


(3) . . .     Circumference  of  circle  =  15-125  ft.  x  2  x  3-1416 

=  95-0334  ft. 

ft.  ft. 

360*^     :      28**  7'  30"    ::     95-0334     :      7-424484375 


(4)... 


OA  =  4^mi.x6s25imi. 
OB  =  36  mi.  x6  =  216  mi. 


AB  =  ^/(25i)«+216« 


=  a/650-25+46656 


=  V47306-25 

=  217-5  mi.  s  217i  «^ 


▲    o 
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(5)...  Area  of  circle  -  (17|  ft.)*  X  31416 

=  3150625  sq.  ft. x 31416 

=  989-80035 

360^    :    50^  24^    ::    989-80035    !    138-572049,  area  of  sector 
(6)...  1  cu.  ft.  of  ivory  weighs  1825  oz. 

(My  =  ay  =  w  =  hi  =  5-359375  cu.  in. 

cu.  in.  cu.  in.  oz.  oz. 

1728      :      5-359375     ::     1825      :      56602195 

(7)... Dimensions  on  the  outer  side  of  the  ditch, 

Length,  225  yds.  +  (4^  ft.  x  2)  =  228  yds. 
Breadth,  185  yds.  +  (4^  ft.  x  2)  =  188  yds. 

yds.      yds.         yds.      yds. 

Surface  of  ditch  =  (228  x  188)  -  (225  x  185) 

=  42864  sq.  yds. -41625  sq.  yds. 
=  1239  sq.  yds. 
Earth  taken  out,  1239  sq.  yds.  x  |  yd.  ■«  929^  cu.  yds. 

(8)...  929i  cu.  yds.  =  43355088  cu.  in. 

Surface  of  field  =  41625  sq.  yds.  =  53946000  sq.  in, 
43355088  cu.  in. -f- 53946000  =  -80367  of  an  inch 

(9)... See  Appendix,  page  180 

Surface  of  globe  =  (1  yd.)«  x  3*1416 

=  31416  sq.  yds. 


sq.  yd. 

sq.  yds.                8.     d. 

8.      d. 

1    : 

31416    ::    16    : 

4    8^ 
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(10)... Capacity  of  pnncli-bowl 

=  i(158  X  '6236) 

=  i(3376  cu.  in.  x  -5236) 

=  i(1767-16  cu.  in.) 

»  883-575  cu.  in. 

=  3-186  gal. 


EXEE0I8B  XLir. 

(1) . . .  Area  of  field  =  ^(1 760  H.  x  2450  K.) 

=  i(4287500  sq.  H.) 
=  2143750  sq.  K. 
=  21  ac.  1  ro.  30  per. 

(2)...  2  cu.  ft.  1457  cu.  in.  =  4913  cu.  in. 

Edge  of  cube  =  >/4913  =  17  in.  =  1  ft.  5  in. 

ft.    in. 
1     5 
1     5 

1     5 

7    1 


Surface  of  each  side  =201 

6 

Whole  surface  =  12    0     6  =  12  sq.  ft.  6  sq.  in. 


(3) ...  12  angles  of  dodecagon + 4  rt.  angles  =  24  rt.  angles 

12  angles  of  dodecagon  =  20  rt.  angles 
Each  angle  of  dodecagon  =  4  ^^  ^  ^*  a^g^o 

=  f  of  90« 
=  150^ 
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(4)... 


(5)... 


(6)... 


8f  ac.  =  18150  sq.  yds. 


Diameter  of  field  =  ^18150-i--7854i 


= 

V23109-243697 

# 

= 

152-017  yds. 

(?i)»    : 

:    (8|)» 

:    (Hi)' 

6»    ; 

:      7* 

:    9» 

36     ; 

;       49 

:    81 

Area  of  ellipse  =  25  in.  x  18  in.  x  *7854 

s450 

sq.  in.  X  -7854 

=  353-43  sq.  in. 

as  28q 

.  ft.  65-43  sq.  in. 

(7)... Contents  of  block  =  6|^  ft.  x  H  ft.  xH  ft.  =  15  cu.  ft. 

Weight  of  block  =  169|  lb.  x  15 

s  2546^  lb. 
SB  1  ton  2  cwt  2  qrs.  26^  lb. 


(8)... (Capacity  of  tank,  277-274  en.  in.  x  1000  =  277274  en.  in. 

45|f  sq.  ft.  SB  6615  sq.  in. 

Depth  of  tank  =  277274  en.  in.-f-6615  sq.  in. 

«  41-915  in. 
=  3  ft.  5-915  in. 
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(9)...     Inside  dimensions  of  cbest: — ^lengtli,  5ffc.  1  in., 

breadth,  2  ft.,  depth,  1  fb.  10  in. 

ft.     ft.     ft.         ft.      ft.    ft. 
Wood  in  chest  =  (5^  x  2|  x  2)  -  (St^^  x  2  x  If ) 

=  22|  cn.ft.-18ff  ca.  ft.  =  4^  cu.  ft. 

1  en.  fb.  of  oak  weighs  925  oz. 

Weight  of  oak  =  925  oz.  x  4|  =  3802 J  oz. 

=  2  cwt.  13  lb.  10  J  oz. 

in.       in.  in.       in.  lb. 

(10)...   42x(ii)«    :    70x(2f)«    ::    21^    :    x 

»  =  {70  X  (2|)«  X  21i}  -H  {42  X  (1^)*} 
35  7 

_7P  ;?;  ?;  43    1    ?  ? 

"  T    7   T    1^   ?    3 

4  ^ 

=  \s^  lb.  =  109^  lb.  =  109  lb.  llf  oz. 

EXERCISE  XLV. 
(1)...  Side  of  triangle  =  140  yds. 

2»  210-140  =  70 

210  X  70  X  70  X  70  =  72030000 


Area  of  triangle  =  V72030000  =  8487*0489  sq.  yds, 

ft. 
(2) . . .  Area  of  circle  =  (17^)*  x  31416 

t=  306-25  sq.  ft.  x  31416 

=  962115  sq.  ft. 

sq.  ft.  sq.  ft. 

360*^      :      25«     ;:     962115      :      668135416,  area  of  sector 
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(3)...     60  cu.  ft.  143  cu.  in.  =  103823  cu.  in. 

Edge  of  cube  =  V 103823  =  47  in.  =  3  ft.  11  in. 

ft.  in. 

3  11 
3  11 


11     9 
3    7 


Surface  of  each  side  =  15    4    1 

6 

Whole  sur&ce  =  92    0     6  =  92  sq.  ft.  6  sq.  in. 


(4)...  165  yds.  x82i  yds.  =  13612^  sq.  yds.  =  2|»  ac. 

Value  of  field,  £64  x  2^^  =  £180 

vds      yds. 
Perimeter  of  field  =  (165 +  82^)  x  2  =  495  yds.  =  90  ro. 

Cost  of  fencing  =  8s.  9d.  x  90  =  £39  7«.  6d. 


(5)...     Area  of  walk  =  (235  +  225)  x  (235-225)  x  -7854 

=  460  ft.  X 10  ft.  X  -7854 
=  4600  sq.  ft.  X  -7854 
=  3612-84  sq.  ft. 
=  401-426  sq.  yds. 


(6)...  Diameter  of  circle  =  \/l-f--7854 


=  Vl-2732365673 
=  1-12837  ft. 
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(?)... Area  of  each  end  of  cylinder 

=  (5-25)2  X  -07958 

=  27-5625  sq.  ft.  x  '07958 

?=  2-19342375  sq.  ft. 

Whole  sorface  of  cylinder 

=  (5-25  ft.  X 15  ft.)  +  (2-19342375  sq.  ft.  x  2) 

=  78-75  sq.  ft.  +4-3868475  sq.  ft. 
=  83-1368475  sq.  ft. 

sq.  ft. 
(8) . .  .Area  of  bottom  of  tank  =  8J  ft.  x  3|  ft.  =    30 1| 
Area  of  two  sides  =  81  ft.  x  3i  ft.  x  2 ...  =:    57f 
Area  of  two  ends  =  3|  ft.  x  3^  ft.  x  2...  =    26^ 

114|f 

Weight  of  the  lead  =  7  lb.  x  114|f  =  804^  lb. 

==  7  cwt.  20  lb.  9  oz. 
Cost,  7  cwt.  20  lb.  9  oz.  at  24s.  6d.  per  cwt.  =  £8  15«.  IHU^- 

(9) ...  1  cubic  foot  of  iron  weighs  7250  ounces 

oz.  lbs.        oz.  cu.  in.  cu.  in. 

7250     :     15  =  240    : :     1728     :     57m 
Length  of  rod  =  57^  in.  =  4  ft.  9^  in. 

(10) . . .  Area  of  base  =  (3^)2  x  '7854 

=  12i  sq.  ft.  X  -7854 
=  9-62115  sq.  ft. 

Solidiiy  of  cone  =  J(9-62115  sq.  ft.  x  10^  ft.) 

=  ^(101 -022075  cu.  ft.J 
5=  33-674025  cu.  ft. 
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EXERCISE  XLVI. 

in.      in. 
(l)...Meaii  width  of  each  plaiik  =  ^(15+10)  =  12^  in. 

Area  of  16  planks  =  13|  ft.  xljij  ft.  xl6  =  229^  sq.  ft. 

Value,  229i  sq.  ft.  at  7^.  per  ft.  »  £7  8«.  2|d. 

(2) . . .  229i  sq.  ft.  x  ^  ft.  =  19^^  cu.  ft. 

1  cnbic  foot  of  fir  weighs  550  ounces 
Weight  of  planks  =  550  oz.  x  19,^  =  10503^  oz. 

=  5  cwt.  3  qrs.  12  lb.  7^  oz. 

(3)...  19  ft.  5i  in.  =  19-4376  ft. 

Base  of  triangle  =  (17372265625  sq.  ft.H-19-4375  ft.)  x2 

=  8-9375  ft.  X  2 
=  17-875  ft.  =  17  ft.  lOi  in. 

(4)... Area  of  foundation  =  (25+21)  x  (25-21)  x  -7854 

=  46ft.x4ft.x-7854 
=  184  sq.  ft.  X  -7854 
=  144-5136  sq.  ft. 

(5)...  2^  acres  =z  12100  sq.  yds. 


Side  of  square  plot  =  V12100  =  110  yds. 

110  yds.  +  (12i  yds.  x  2)  =  135  yds. 
Area  of  moat  =  135«-.110«  =  18225-12100 

ae  6125  sq.  yds. 
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(6) . . .     Capacity  of  moat  =  6125  sq.  yds.  x  2^  yds. 

=  15312^  cu.  yds. 
»=  714420000  cu.  in. 
714420000-H277-274  =  2576684-894  gaUons 


in. 

(7) . . .     (lOiy  X  4  =  11571  cu.  in.  X  4  =  4630^  cu.  in. 


Height  of  required  cube  =  V  4630*5  =  16667  in. 

(8)..«  1  cubic  foot  of  the  stone  weighs  2496  oz.  =  156  lb. 
Area  of  circular  end  =  15*  x  '7854 

=  225  sq.  in.  x  '7854 
=  176-715  sq.  in, 

SoHdity  of  roller  =  176*715  sq.  in.  x  48  in.  =  8482-32  cu.  in. 

=  4-90875  cu.  ft. 

Weight  of  roller  =  156  lb.  x  4-90875  =  765-765  lb. 

=  765  lb.  12^V  02- 

(9) . .  .Diameter  of  inside  of  roller  =  15  in.  —  (|  in.  x  2)  =  13  J  in. 

in.       in.  in.      in. 

Area  of  section  of  roller  =  (15+13^)  x  (15-13^)  x  7854 

=  28i  in.,x  li  in.  x  -7854 
=  42|  sq.  in.  x  -7854 
=  33-57585  sq.  in. 

33-57585  sq.  in.  x  48  in.  =  1611-6408  cu.  in, 
1  cubic  foot  of  iron  weighs  7248  oz.  s  453  lb. 

cu.  in.  ci;.  in.  lb.  lb. 

1728     :      1611-6408     ::     453      :     422-4961125 
Weight  of  iron  roller  =»  4224961125  lb.  =  422  lb.  7-9378  oz. 
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(10) . . .        Area  of  base  =  8«  x  -07958 

=  64  sq.  ft.  X  -07958 
=  509312  eq.  ft. 

Solidity  of  cone  =  ^(509312  sq.  ft.  x  9-76  ft.) 

=  i(49-65792  en.  ft.) 
=  16-55264  en.  ft. 


EXERCISE  XLVIL 

(1) . ..      Area  of  front  =  50  ft.  x  28  ft.  =  1400  sq.  ft. 

8  windows,  each  6  ft.  x  3i  ft.  =168  sq.  ft. 
3  ditto         each  4  ft.  x  3|  ft.  =    42      „ 
doop8ft.x4|ft.  =  _38      „ 

248      „ 

Area  colonred  1400  sq.  ft.— 248  sq.  ft.  =  1152  sq.  ft. 

=  128  sq.  yds. 

Cost  of  colonring,  128  sq.  yds.  at  Zd,  per  yd.  =  £1  12s, 

(2) . . .         Let  9x  =  the  base  of  the  triangle,  in  feet, 

and  19|a;  =  the  perpendicnlar  of  the  triangle,  in  feet 

ITow,  (9xy+(19ixy  =  1702 
81aj2+370-5625aj2  =  28900 
451-5625a;2  =  28900 

352  =  64 

x^8 

Hence,  the  base  of  the  triangle  =  8  x  9  =  72  ft. 

the  perpendicular  =  8  x  19J  =  154  ft. 

'  Area  of  triangle  =  ^(72  ft.  x  154  ft.) 

=  1(11088  sq.  ft.) 
=  5544  sq.  ft. 
=  616  sq.  yds. 
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(3)...       845        1610-  845  =  765 

1025        1610-1025  =  585 
1350        1610-1350  =  260 

2)3220 

1610 

1610  X  765  X  585  x  260  =  1 87333970000 


Area  of  field  =  V 1873339 70000  =  432815  sq.  links 

s=  4  ac.  1  ro.  12*5  po. 

(4)... See  Appendix,  page  179,  and  Euclid,  Book  III.  Prop.  22. 

10  33-10  =  23 

17  33-17  =  16 

23  33-23  =  10 

16  33-16  =  17 


2)66 


33 

23x16x10x17  =  62560 


Area  of  figure  =      62560  =  250*119  sq.  ffc. 

(5)...     Let  X  =:  the  side  of  the  given  square,  in  feet 
Then  aj  +  5  =  the  side  of  the  enlarged  square,  in  feet 

Now,  (aj  +  5)2-a;«  =  295 

i.e.    »H10aj+25-aj2  =  295 

.%  lOaf  =  270 

and  a;  =  27 

.•.  the  side  of  the  original  square  =  27  ft. 


(6) . . .       Radius  of  quadrant  =  V (490875 x 4) -f. 3*1416 


=  V1963-5H-3-1416 


=  V625 

=  25  yds. 
II 
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a 

r 


f 


(7)... Side  of  court  =   V2756-25 


=  52-5  =  52i  ft. 


a5  =  52^  ft.  +  (li  ft.  X  2) 
=  52|ft.  +  3|ft. 
=  66i  ft. 


Length  of  wall  =  ah+cd  +  ef 

=  66ift.  +  52ift.+52ift. 
=  161i  ft. 

Solidity  of  wall  =  161^  ft.  x  9^  ft.  x  1 J  ft. 

=  2872-JJ  en.  ft. 


(8)...  2872ii  en.  ft.  =  4963275  cu.  in. 

Contents  of  each  brick  =  9  in.  x  4^  in.  x  3  in.  =  121^  en.  in. 
No.  of  bricks  in  wall  =  4963275^-121^  =  40850 


(9) . . .  Area  of  circle  =  12»  x  '07958 

=  144  sq.  in.  x  '07958 
=  11-45952  sq.  in. 

Capacity  of  mug  =  11*45952  sq.  in.  x  6 J  in. 

=  74-48688  cu.  in. 
=  1*0745  quart 
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(10)... The  hexagonal  base  consists  of  six  equilateral  triangles, 
the  side  of  eaoh  triangle  measuring  7^  feet 

7-5  11-26-7-5  =  375 
3 

2)22-5 

11-25 

11-25  X  3-75  X  3-75  X  3-75  =  593-26171875 


Area  of  each  triangle  =   ^/593•26171875  =  24*356964  sq.  ft. 

Area  of  base  =  24-3S6964  sq.  ft.  x  6  =  146*141784  sq.  ft. 

Volume  of  pyramid  =  J(146-141784  sq.  ft.  x25  ft.) 

=  i(3653-5446  cu.  ft.) 
=  1217-8482  cu.  ft. 
=  1217  cu.  ft.  1465  cu.  in. 


EXEB0I8E  XLVIIL 

(1)...      60  sq.  yds.  3  sq.  ft.  18  sq.  in.  =  543^  sq.  ft. 
Breadth  of  room  =  543  J  sq.  ft.-r-27i  ft. 

=  19|  ft.  =  19  ft.  9  in. 


(2)...  180  430-180  =  250 

255  430-255  =  175 

175  430-175  =  255 

250  430-250  =  180 


2)860 
430 


250  X 175  X  255  x  180  =  200812500 


Area  of  figure  =  a/200812500 

=  44812  sq.  yds. 


=  9  ac.  1  ro.  1  po.  11|  sq.  yds. 
ii2 
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(3) ...  7  sq.  ft.  16  sq.  in.  =  1024  sq.  in. 


Side  of  glass  =  ^/1024  =  32  in. 
Outside  measurement  of  frame  =  32  in.  -f  (4  in.  x  2)  =  40  in. 


in.  in. 


Area  of  frame  =  (40)«-(32)2  =  1600  sq.  in. -1024  sq.  in. 

=  576  sq.  in.  =  4  sq.  ft. 

Cost  of  frame,  4  sq.  ft.  at  12s.  per  ft.  =  £2  Ss. 


(4) . . .  3  ro.  30  per.  =  4537^  yds. 


Diameter  =  -v/ (4637-5  x  2)-t-7854 


=  ^/9075-^7854 
=  ^11554-621848 
=  107-492  yds. 

Length  of  arc  =  ^(107*492  yds.  x  3-1416) 

=  i(337-6968672  yds.) 
=  168-8484336  yds. 
Length  of  railing  required 

=  107*492  yds. +  168-848  yds.  =  276-34  yds. 


ft. 
C5) . . .  Surface  of  sphere  =  (2-25)2  x  3*1416 

=  5-0625  sq.  ft.  x  3*1416 
==  15*90435  sq.  ft. 
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(6)... The  extremity  of  the  hour-hand  moves  (5|  in.  x  2)  xSj^ 
=  33  inches  in  12  hours. 

The  extremity  of  the  minute-hand  moves  (7  in.  x  2)  x  3}^ 
=  44  inches  in  1  hour,  and  528  inches  in  12  hours. 

Hence,  the  ratio  of  their  movements  is 

as  33      :      528 
or,  as    1      ;        16 


(7) . .  .Area  of  bottom  of  cistern  =  75  in.  x  52  in.  =  "3900  sq.  in. 
277i  cu.  in.  x450  =  124762^  cu.  in. 

Required  depth  =  124762^  cu.  in.-i-3900  sq.  in.  =  31*99  in. 

(8)...  Trans  verse  diameter  of  outer  ellipse 

=  45  yds.  +  (8  ft.  x  2)  =  151  ft. 

Conjugate  diameter  =  28  yds.  +  (8  ft.  x  2)  =  100  ft. 

Area  of  outer  ellipse  =  151  ft,  x  100  ft.  x  7854 

=  15100  sq.  ft.  X  -7854 
,  =  11859-54  sq.  ft. 

Area  of  inner  ellipse  =  135  ft.  x  84  ft.  x  7854 

=  11340  sq.  ft.  X  -7854 
=  8906-436  sq.  ft. 

Area  of  walk  =  11859-54  sq.  ft. -8906-436  sq.  ft 

=  2953-104  sq.  ft. 

Gravel  required  =  2953104  sq.  ft.  x  J  ft. 

=  738-276  cu.  ft. 
=  27-3436  cu.  yds. 
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ft. 

(9)...       Area  of  section  of  column  =  (1^)^  x  '7854 

=  2i  sq.  ft.  X  -7854 
»  1-76716  sq.  ft. 

SoKdity  of.  column  =  176715  sq.  ft.  x  36  ft. 

=  63-6174  cu.  ft. 
1  cu.  ft.  of  the  marble  weighs  2700  oz. 

cxu  ft.  cu.  ft.  oz.  oz. 

1      :      63-6174    ::     2700     :     171766-98 

171766-98  oz.  =  4  tons  15  cwt.  3  qrs.  11  lb.  6-98  oz. 

(10)...     Inside  measurement,  length  of  box  =:  20  in. 

breadth       „    ==:  14  in. 
depth  „    «x  12  in. 

Gunpowder,  20  in.  x  14  in.  x  12  in.  =  3360  cu.  in. 
1  cu.  ft.  of  gunpowder  weighs  932  oz. 

en.  in.      cu.  in.      oz.        oz. 

1728   :  3360  ::  932   :   1812f,  gunpowder 

in.   in.   in.    in.   in.   in. 
Wood  in  box  =  (22  x  16  x  14)  -  (20  x  14  x  12) 

=  4928  cu.  in. -3360  cu.  in.  =  1568  cu.  in. 

1  cu.  ft.  of  oak  weighs  925  oz. 

en.  in.  cu.  in.  oz.  oz. 

1728   :   1568  ::  925   :   839^1,  oak 

Weight  of  box  =    839^f  oz. 
Weight  of  gunpowder  =  1 812|^    oz. 

Gross  weight  =  2652Ji  oz.  =  165  lb.  12|i  oz. 
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EXERCISE  XLTX. 

(1)... Perimeter  of  room  =  (22^  ft. +  18  ft.)  x2  =  81  ft. 
Area  of  walls  =  81  ft.  x  11  ft.  =  891  sq.  ft. 

Door    7^ft.x3^ft.=  28|sq.ft. 

2  windows,  each...  6    ft.  x3fft.  =  44       „ 

Fireplace     5    ft.x5    ft.  =  25        „ 

Skirting-board    ...72^ft.  x   ^  ft.  =  SGj'y  „ 

iMfsq.  ft. 

Area  to  be  papered  =  891  sq.  ft.--133f  sq.  ft. 

=  757^  sq.  ft. 
=  84  sq.  yds.  1  sq.  ft.  24  sq.  in. 

(2)... Area  of  garden  =  40  yds.  x 40  yds.  =  1600  sq.  yds. 

2  paths,  each  120  ft.  x  4  ft.  =    960  sq.  ft. 
2  paths,  each  112  ft.  x  5  ft.  =  1120 

Ipath 112  ft.  X  6  ft.  =    672 

Ipath 104  ft.  X  6  ft.  =    624 

9^376 

375  sq.  yds.  1  sq.  ft. 

1600  sq.  yds.— 375  sq.  yds.  1  sq.  ft.  =  1224  sq.  yds.  8  sq.  ft. 


>> 


» 


w 


(3)...    ab  =t  V2(16)«  +  l  ft. 
=   v/5T2  +  lft. 
=  22-6274  ft.  +  1ft. 
=  23-6274  ft. 


Area  of  roof  =  23*6274  ft.  x  44  ft.  x  2 
=  1039-6056  sq.  ft.  x  2 
=  2079-2112  sq.  ft. 


\ 
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(4)...    The  arc  of  the  semicircle  =  y  of  the  diameter 

V+i  =  V 

yds.  vds. 

V      :      1     ::     324     :      126,  diameter 

yds. 
Area  of  plantation  =  i  {(126)«  x  -7854} 

=  i(15876  sq.  yds.  x  7864) 

=  i(124690104  sq.  yds.) 

=  6234-5052  sq.  yds. 

SB  1  ac.  1  ro.  6  per.  3  sq.  yds. 

(5) . . .  Sur&ce  of  hiU  =  ^(150  yds.  x  50  ft.) 

=  i(450  ft.  X  50  ft.) 
=  i(22500  sq.  ft.) 
=  11250  sq.  ft. 
=  1250  sq.  yds. 

(6).., The  areas  of  circles  are  to  one  another  as  the  squares  of 
their  diameters. 

la.    da.    ho.  la.  da.  ho.  fa.  fa. 

2x45x10      :.     3xajx9     ::     5«x60      :      8«x75 
^  16     ? 

^xJ^x^^x^P  3  ^ 

3      •      f 

in.  in.  lb.  lb. 

(7)...        S'xCj    :    (4i)«x8   ::    1    :    a» 

»=  (20ix8)-i-(9x6|) 
3 
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(8)...         1  gaUon  =  34|^  cu.  in.  x8  =  277^  en.  in. 
6  ft.  3in.x3ft.  4in.  x2ft.  Sin.  =  75  in.  x  40  in.  x  27  in. 

=  81000  cu.  in. 
81000-f-277i  =  292^^  gaJ. 

ft. 
(9)...  Silk  in  balloon  =  (35)«  x  3-1416 

=  1225  sq.  ft.  X  3-1416 

=  3848-46  sq.  ft.      * 

=  427-606  sq.  yds. 

ft. 
Gas  required  =  (35)3  x  -5236 

=  42875  cu.  ft.  X -5236 

=  22449-35  cu.  ft. 

mi.  mi.  gal.  gal. 

(10)...        2»xi    :    4^x15    ::    20    :    x 

^  ^  ;jx^  =  1200  gal. 

EXERCISE  L. 

(l)...Area  of  field  =  125  yds.  x  108  yds.  =  13500  sq.  yds. 

Area  of  each  plantation  =  •^(20  yds.  x  20  yds.) 

=  i(400  sq.  yds.) 
=  200  sq.  yds. 

13500  sq.  yds.  -  (200  sq.  yds.  x  4) 
=  13500  sq.  yds. -800  sq.  yds. 
=  12700  sq.  yds. 
c=  2  ac.  2  ro.  19  po.  25J  sq.  yds. 
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(2)...  ii  of  a  mile  =s  968  yds. 

Area  of  two  footways  =  968  yds.  x  7  yds. 

=  6776  sq.  yds. 

Area  of  carriage-way  =  968  yds.  x  11  yds. 

=  10648  sq.  yds. 

6776  sq.  yds.  at  Ss.  6d.  per  yd.  =  1185     16 
10648  sq.  yds.  at  2«.  Sd.  per  yd.  =  1197     18 

£2383     148. 


(3)... 


B 


A, 


<6V 

X 

4/                         A400 

X 

0 

\y 

/ 

D 

2^  miles 

=  4400  yards. 

2850 
3450 
4400 

)10700 

5350- 
5350- 
5350- 

-2850 
-3450 
-4400 

= 

2500 

1900 

950 

5350 
5350  X  2500  x  1900  x  950  =  24141875000000 


Area  of  triangle  ABC  =  ■  ^/24141875000000 

=  4913438-2  sq.  yds. 


/ 
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3730  5500-3730  =  1770 

2870  .5500-2870  =  2630 

4400  5500-4400  =  1100 


2)11000 


5500 
5500  X 1700  X  2630  x  1100  =  28163355000000 


Area  of  triangle  ADC  =s=  V281 63355000000 

=  5306915-7  sq.  yds. 

4913438-2 
5306915-7 
Area  of  park  =  10220353*9  sq.  yds. 

=  2111  ac.  2  ro.  22  po.  28  sq.  yds. 

(4) . . .  Transverse  diameter  of  outer  ellipse 

=  16  ft.  +  (2ft.  X  2)  +  (3i  ft.  X  2)  =  27  ft. 

Ditto  of  middle  eUipse  =  16  ft.  +  (2  ft.  x  2)  =  20  ft. 

Conjugate  diameter  of  outer  ellipse 

=  9ft.  +  (2ft.-x2)  +  (3^ft.x2)  =  20  ft. 

Ditto  of  middle  eUipse  =  9  ft.  +  (2  ft.  x  2)  s=  13  ft.     ' 

Area  of  outer  ellipse  =  27  ft.  x  20  ft.  x  -7854 

=  540  sq.  ft.  X  -7854 
=  424-116  sq.  ft. 

Area  of  middle  ellipse  =  20  ft.  x  13  ft.  x  7854 

=  260  sq.  ft.  X  -7854 
=  204-204  sq.  ft. 

Area  of  flower-bed  =  16  ft.  .x  9  ft.  x  -7854 

=  144  sq.  ft.  X  -7854 
=  113-0976  sq.  ft. 

Area  of  grass  border  =  204*204  sq.  ft.  - 113*0976  sq.  ft. 

=  91-1064  sq.  ft. 

Area  of  gravel  walk  =  424*116  sq.  ft. -204-204  sq.  ft. 

=  219-912  sq.  ft. 
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(5)...  5  acres  =  24200  sq.  yds. 


Diagonal  of  square  =s  ^/24200  x  2 

=  ,/48400 
=  220  yds. 


1  ac.  1  ro.  20  per.  =  6655  sq.  yds. 


Diameter  of  circle  =  ^66bb-^'7S3i 


=  ^/8473•38935574 
=  92051  yds. 

Length  of  each  path  =  ^(220  yds. -92-051  yds.) 

=  i(127-949  yds.) 
=  63-9745  yds. 


(6) . . .     Giicnmference  of  circle  =  (15|  fb.  x  2)  x  3| 

=  31i  ft.  X  3| 
=  99  ft.  =  33  yds. 

Distance  walked  in  5  minutes  =  33  yds.  x  21 

=  693  yds. 

Distance  walked  in  1  honr  =  8316  yds 

8316  yds.  =  4  miles,  5  fdrlongs,  32  poles 


(7)...     Contents  of  mahogany  top  =  8^  ft.  x4J  ft.  x^  ft. 

=  3§fi  en.  ft. 


cu.  ft. 
34 


en.  ft. 

Q397        •• 


lb. 
2240 


lb. 
243tV 


Contents  of  oak  top  =  9  ft.  x  3f  ft.  x  ^  ft.  =  4J  cu.  ft. 
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CIL  ft. 

39 


cu.  ft. 


lb. 


lb. 
2240 


lb. 
236H 


WeigHt  of  mahogany  top  243Y^g- 

Ditto  of  oak  top 236|l 

The  mahogany  top  weighs     ^^^  lb.  heavier  than  the  oak  top 


(8)...  Quantity  of  clay  =  20  ft.  x  9  ft.  x  6  ft.  =  1080  en.  ft. 

Ditto,  when  compressed  =  1080-^(1080)  =  960  cu.  ft. 

=  1G58880  cu.  in. 

Area  of  interior  ellipse  =  6  in.  x  4  in.  x  '7854 

=  24  sq.  in.  x  7854 

.  Area  of  exterior  ellipse  =  8  in.  x  6  in.  x  '7854 

=  48  sq.  in.  x  7854 

Area  of  oval  ring  =  (48-24)  x  7854 

=  24  sq.  in.  x  7854 
=  18-8496  sq.  in. 

Length  of  pipe  =  1658880  cu.  in. -5-18*8496  sq.  in. 

=  88006-1115  in. 
=  2444-6142  yds. 


(9)... 


24  A 


12  f^ 


A 


to 


-Vt-ff 


SBCnON  OF  EMBANKMEirr  AlO)  TRENCHES. 

Mean  width  of  embankment  =  ^(24+34)  =  29  ft. 

Area  of  section  of  embankment  =  29  ft.  x  5  ft.  =  145  sq.  ft. 

Required  depth  of  trenches  =  145  sq.  ft.-i-(12  ft.  x2) 

=  145  sq.  ft. -5- 24  ft. 
=  6^  ft. 


494  KET  TO  GBADUATED  EXERCISES. 

ft. 

(10) . . .     Quantity  of  silk  in  balloon  =  (35)2  x  31416 

=  1225  sq.  ft.  X  31416 
=  3848-46  sq.  ft. 
==  427-606  sq.  yds. 

Weight  of  silk  =  2|  oz.  x427-606  =  1175-918S  oz. 

ft. 
Quantity  of  gaa  =  (35)8  ^  -5236 

=  42875  cu.  ft.  x  -5236 
=  22449-35  cu.  ft. 

Weight  of  atmospheric  air  displaced  by  balloon 

=  li  oz.  X  22449-35 
=  28061-6875  oz. 
Hence,  the  weight  of  the  gas  in  the  balloon 
=  28061-6875  oz.  x  -069  =  1936-2564375  oz. 

oz. 

Weight  of  silk  =  1175-9183 
Weight  of  gas  =  1936-2564 

Weight  of  balloon  when  filled  =  31121747  oz. 

oz. 
Weight  of  equal  bulk  of  air  =  28061-6875 

3112-1747 

Weight  required  to  balance  balloon  =  24949*5128  oz. 
24949-5  oz.  =  13  cwt.  3  qrs.  19  lb.  5^  oz. 
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OPINIONS 

OF 

THE   PRESS  AND    THE  PROFESSION. 


'  Contains  2,000  original  Examples,  arranged  in  sets  of  exercises, 
graduated  as  to  difficulty.  This  book  is  admirably  adapted  for  examination 
purposes.  The  Examples,  besides  being  numerous,  are  varied  and  good — 
so  good,  that  we  are  afraid  Mr.  Harris  will,  in  regard  to  this,  as  in  his 
"  Questions  in  Arithmetic,"  think  himself  entitled  to  complain  of  various 
Examination  Papers  being  stocked  with  his  Examples.  His  books  could 
not  have  a  better  recommendation.' —  The  Mus&am  aihd  English  Journal  of 
Edttcation. 

'This  work  consists  of  2,000  original  Examples  in  Arithmetic  and 
Mensuration,  increasing  in  difficulty  as  they  proceed,  thus  forming  a 
graduated  series  of  great  utility  both  to  teacher  and  pupil.  Mr.  Harris's 
great  practical  experience  as  a  teacher  has  enabled  him  to  devise  his 
questions  so  as  very  efficiently  to  carry  out  the  object  he  has  in  view,  and 
their  variety  and  copiousness  will,  we  think,  ensure  for  this  book  a  large 
share  of  public  favour.' — Chester  Courant, 

'  Mr.  Harris's  volume  will  become  a  valuable  manual  for  general  use 
either  in  schools  or  by  the  private  student.  The  Exercises  are  well  suited 
for  enabling  those  who  adopt  them  to  gain  a  solid  and  well-grounded 
knowledge  of  Arithmetic  and  Mensuration.' — Chester  Chronicle, 


Rbv.  JOHN  INGLE,  M.A.,  Principal  of  Mount  Radford  School,  Exeter  ; 
Nine  years  Head  Master  of  the  Kin^s  School,  My, 

*  The  chief,  though  not  the  only,  merit  of  your  "  Graduated  Exercises,'* 
(which  we  have  largely  used  here)  is,  that  they  invite  and  require  thought 
on  the  part  of  pupils  working  them.  A  boy  cannot  solve  your  questions 
by  the  mechanical  application  of  Kules  which  he  does  not  fully  compre- 
hend ;  and,  consequently,  no  boy  can  be  carried  honestly  and  fairly  through 
your  book  without  gaining  a  sound  knowledge  of  the  leading  principles  of 
Arithmetic  and  Mensuration.  This,  which  is  no  small  gain,  is  not  lessened 
by  the  feLct  that  there  is  in  the  Examples  so  much  novelty  and  variety,  that 
a  subject  apt  sometimes  to  be  dry  is  clothed  with  an  interest  always  new 
and  &esh.' 

Rev.  T.  FAULKNER  LEE,  D.D.,  Head  Master  of  the  Royal  Grammar 

School,  Lancaster, 

*  I  have  for  several  years  used  the  Rev.  J.  Harris's  "  G-raduated  Exer- 
cises in  Arithmetic  and  Mensuration."  I  have  no  hesitation  in  stating  that 
I  consider  the  book  most  valuable  for  educational  purposes.  It  far  surpasses 
any  similar  work  I  am  acquainted  with.  The  Exercises,  though  varied,  are 
well  selected  and  admirably  arranged*' 
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Rky.  W.  G.  Hbndbbsok,  DXJ.L.,  Bead  Master  of  Leeds  Grammar  School, 

*I  have  been  in  the  habit  of  using  the  "Graduated  Exercises  in 
Arithmetic  and  Mensuration  "  for  periodical  Examinations,  and  for  boys 
preparing  for  Naval  and  other  ExaminationSi  and  have  found  them  of 
great  utility.' 

Rev.  W,  a.  Stranob,  D.D.,  Head  Master  of  Abingdon  Grammar  School, 

'  Your '*  Arithmetic  and  Mensuration 'Ms  constantly  used  in  my  ichool, 
and  I  find  it  a  very  valuable  book ;  it  has  &  freshness,  variety ^  and  practical 
character  peculiarly  its  own,  and  by  its  publication  you  have  aone  the 
cause  of  Education  essential  service.' 

WILLIAM  WHITE,  Esq.,  M.A.,  F.C.P.,  Head  Master  of  the  Chisunck 
Collegiate  School^  Turnham  Green ;  an  Examiner  for  the  College  of 
Preceptors. 

*  1  have  found  Mr.  Harris's  "  Exercises  "  of  veiy  great  service  in  this 
School.  The  questions  are  not  only  judiciously  ^nduated,  but. are  also 
practical  in  their  character,  and  interesting  to  boys :  they  form  invaluable 
Examination  Papers  for  testing  periodical  progress ;  and  the  pupil  who  has 
mastered  them  will  be  able  to  clear  any  Arithmetic  Paper  which  may  be  set 
him,  without  much  effort  to  himself.' 

• 

E.  HAMILTON  SHARP,  Esq.,  Principal  of  Old  Trafford  School, 

Manchester, 

*  I  should  be  very  pleased  if  any  opinion  of  mine  could  render  your 
"  Graduated  Exercises  in  Arithmetic  and  Mensuration "  more  extensively. 
known  and  adopted.  It  needs  only  to  be  known  to  be  valued.  I  recommend 
the  book  whenever  I  have  opportunity.  We  teach  the  Theory  of  Arith- 
metic orally  and  from  the  black  board,  and  we  use  for  our  Examples  in  the 
Upper  Form  no  other  book  but  yours.  The  series  of  Exercises  is  well 
graduated,  and  the  Examples  admirably  calculated  to  educate  the  thinking 
powers  of  bojs.  We  find  the  advantage  greao  of  having  in  the  same  lesson 
problems  requiring  altogether  different  rules — it  prevents  the  pupil  from 
getting  unintelligibly  into  grooves,  and  so  working  mechanically. 

Rev.  JOHN  BROCKBANK,  MX,  Startforth  Vicarage,  Barnard  Castle; 
Late  Head  Master  of  the  Proprietary  School,  Ulverstone,  Lancashire, 

*From  the  first  publication  of  this  book  I  used  it  almost  exclusively 
in  my  school.  The  Examples  are  original,  varied,  and  admirably  calculated 
for  rousing  the  thinking  and  reasoning  faculties  of  the  pupiL  1  look  upon 
•*  Graduated  Exercises  "  as  the  type  of  book  which  will  prevail  in  the  good 
time  coming  when  class  work  and  oral  instruction  shall  exclude  text-books 
from  the  schoolroom.  Any  group  of  ten  questions  black-boarded  and 
explained  by  the  teacher,  and  executed  by  the  pupils,  will  teach  more 
Arithmetic,  and  more  thoroughly,  than  pages  of  text-books.' 
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